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PREFACE. 


Had  I  remained  in  the  medical  profession,  I  should 
not  have  published  such  a  work  as  the  following, 
which  I  have  been  for  a  considerable  time  preparing 
for  the  press,  with  the  view  of  retiring  from  that 
profession. 

There  is  generally  but  one  motive  for  members  of 
the  medical  profession  addressing  the  public  respect- 
ing the  cure  of  diseases.  When  this  is  done,  it  is 
justly  considered  discreditable.  The  party  addressed 
is  confessedly  incapable  of  judging  of  the  accuracy 
of  what  is  said  ;  and  those  who  adopt  such  a  course 
are  generally  men  who  have  failed,  by  a  knowledge 
of  their  profession,  and  a  regular  performance  of  its 
duties,  to  obtain  the  public  confidence.  As  might 
be  expected,  therefore,  they  are  generally  the  least 
capable  of  the  task  they  have  undertaken. 

I  address  the  public,  I  hope  I  may  be  permitted 
to  say,  under  wholly  different  circumstances.  I  have 
been  extensively  engaged  in  the  practice  of  medicine 
for  between  thirty  and  forty  years,  and  am  well 
known  to  have  devoted  much  time  to  the  study  of 
the  laws  of  our  frame,  as  appears  from  twelve  papers 
presented  to  the  Royal  Society  of  London,  and  pub- 
lished in  the  Philosophical  Transactions,  between  the 
beginning  of  the  year  1815  and  the  end  of  1836, 
four  editions  of  my  Inquiry  into  the  Laws  of  the 
Vital  Functions,  and  seven  editions  of  my  Treatise  on 
Indigestion  ;  the  original  parts  of  which  publications 
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rest  on  certain  laws  of  the  animal  system,  a  know- 
ledge of  which  it  will  appear,  from  w^hat  I  am  about 
to  say  in  this  preface,  was  the  result  of  the  inquiry 
just  referred  to ;  and,  on  the  necessary  inferences 
from  those  laws,  what  I  regard,  and  is  now  regarded 
by  many  others,  as  a  greatly  improved  treatment  of 
the  class  of  diseases  which  forms  the  subject  of  this 
volume,  is  founded.* 

The  present  edition  of  my  Treatise  on  Indigestion 
is,  in  several  respects,  very  different  from  the  seven 
editions  which  preceded  it.    To  these  editions,  and 

*  The  Inquiry  referred  to  in  the  text  was  begun  while  I  was  a 
student  at  the  University  of  Edinburgh,  and  continued,  as  far  as 
the  more  active  duties  of  my  profession  permitted,  to  the  end  of 
the  year  1836,  a  period  of  about  forty  years,  at  which  time  I  con- 
sidered the  investigation  as  completed.  My  attention  was  early 
called  to  the  inconsistencies  which  prevail  respecting  the  general 
laws  of  our  frame,  and  I  have,  through  the  greater  part  of  not  a 
short  life,  been  more  or  less  employed  in  an  attempt  to  remove 
them ;  an  account  of  the  progress  of  which  the  Royal  Society  of 
London,  as  just  observed,  has  from  time  to  time,  since  the  beginning 
of  the  year  1815,  done  me  the  honour  to  publish;  and  in  the  year 
1836,  although  in  opposition  to  the  practice  of  the  Society,  it  did 
me  the  farther  honour  to  recapitulate  in  the  Philosophical  Trans- 
actions in  a  more  concise  form,  although  the  recapitulation  occupies 
a  considerable  space,  the  whole  of  the  results  of  the  inquiry  which 
had  appeared  in  its  Transactions,  for  the  purpose  of  bringing  them 
into  one  view,  in  order  that  the  necessary  inferences  from  them, 
when  an  opportunity  is  afforded  of  comparing  together  the  various 
positions  at  which  I  had  arrived,  might  be  apparent. 

In  an  Appendix  to  the  present  publication,  I  have  been  per- 
mitted by  the  Royal  Society  of  London  to  republish  from  the 
Philosophical  Transactions  the  principal  facts  on  which  this  trea- 
tise is  founded ;  which,  at  the  same  time  that  it  makes  the  reader 
acquainted  with  those  facts,  proves  that  my  statements  had  ob- 
tained the  sanction  of  some  of  the  first  physiologists  of  our  times, 
who  always  form  a  part  of  the  council  of  the  Royal  Society. 
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particularly  to  the  seventh,  which  is  not  yet  out  of 
print,  I  must  refer  for  the  symptoms  and  treatment 
of  ordinary  cases  of  indigestion.  The  present  edition 
is  devoted  to  the  consideration  of  the  nature  and 
tendencies  of  this  disease,  when  confirmed  by  con- 
tinuance, in  which  state  it  has,  in  common  language, 
obtained  the  name  of  biUous  complaints ;  but  in 
consequence  of  the  physiological  errors  which  prevail 
in  our  profession,  without  its  nature  and  tendencies 
having  been  understood,  and  consequently  a  diagnosis 
between  it  and  common  cases  of  indigestion  pointed 
out ;  which,  from  its  being  the  most  hereditary  dis- 
ease we  are  subject  to,  its  great  frequency  in  this 
country,  and  the  important  influence  of  the  liver  on 
all  other  vital  organs,  is  of  far  greater  consequence 
than  has  been  supposed,  and  renders  a  diagnostic, 
by  which  it  may  be  correctly  distinguished  in  each 
of  its  different  stages,  and  an  appropriate  treatment 
adapted  to  each  of  these  stages,  often  necessary  to 
relieve  severe  suffering,  and  always  so  where  the 
suffering  has  become  permanent,  which  is  the  usual 
consequence  of  its  continuance,  in  order  to  prevent 
a  more  or  less  distant  but  at  length  a  rapidly  fatal 
termination. 

All  medical  men  of  any  standing  must  have  seen 
instances  in  which,  after  long-continued  and  severe 
suffering,  death  has  rapidly  ensued,  to  their  own 
surprise,  as  well  as  that  of  the  friends  of  the  sufferer, 
without  their  being  able  to  explain  satisfactorily  why 
symptoms,  which  do  not  usually  indicate  such  im- 
mediate danger,  were  the  only  symptoms  which 
immediately  preceded  the  fatal  termination.  From 
what  is  stated  in  this  volume,  I  trust  it  will  appear 
in  what  manner  this  and  other  evils  which  I  shall 
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have  occasion  to  point  out,  may  be  referred  to  the 
physiological  errors  at  present  influencing  the  prac- 
tical department  of  our  profession,  and  by  what 
means  these  evils  may  be  corrected. 

What  are  commonly  called  bilious  complaints,  as 
well  as  all  other  morbid  states  affecting  the  brain 
and  spinal  marrow,  are,  strictly  speaking,  constitu- 
tional affections,  which,  in  their  various  and  more 
severe  forms,  often  degenerate  into  some  of  the  most 
fatal  diseases  to  which  we  are  subject ;  and  which  are 
rendered  doubly  dangerous,  as  will  appear  from  the 
relation  which  subsists  between  the  different  stages  of 
such  cases,  from  mistaken  views  which  have  arisen  re- 
specting some  of  the  most  influential  laws  of  our  frame. 

As  the  object  of  this  publication  is  to  explain  the 
nature  and  check  the  great  fatality  of  such  cases, 
both  these  subjects  are  more  fully  considered  in  the 
following  pages  than  in  any  other  of  my  publica- 
tions ;  and  as  it  is  necessary  for  these  purposes  to 
enter  more  fully  into  the  inferences  from  my  phy- 
siological investigations  than  I  had  previously  done, 
it  is  on  this  account  that  the  present  volume  is  ad- 
dressed to  the  members  of  the  medical  profession,  as 
well  as  to  the  public. 

The  first  and  only  public  attempt  I  have  made  to 
enter  on  the  whole  of  the  practical  part  of  the  subject 
was  in  the  fourth  edition  of  my  Inquiry  into  the 
Laws  of  the  Vital  Functions,  published  in  1839  ;  for 
although  I  had  been  long  acquainted  with  the  phy- 
siological facts,  it  was  not  till  within  the  last  ten  or 
twelve  years  that  I  saw  the  whole  of  their  bearing  on 
the  practical  department  of  our  profession,  and  con- 
sequently still  later  before  I  had  that  direct  practical 
proof  of  the  accuracy  of  my  inferences  which  I  con- 
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sidered  necessary  to  entitle  me  to  lay  the  results 
before  the  public.  In  the  present  treatise  I  have 
been  enabled  to  enter  on  them  much  more  fully  than 
in  that  just  mentioned,  both  from  additional  expe- 
rience and  reflection,  and  because  the  object  of  the 
present  pubHcation  is  wholly  of  a  practical  nature. 

I  have  attempted  in  it  to  bring  the  subject  into 
one  view,  and  to  express  myself  in  the  simplest 
language  I  can,  that,  for  reasons  fully  stated  in 
this  preface,  the  non -professional  reader  may  com- 
prehend whatever  is  necessary  to  be  attended  to,  in 
order  to  understand  and  prevent  the  usual  conse- 
quences of  uniform  and  long-continued  derangement 
of  the  digestive  process,  which  is  the  source  of  all 
our  powers,  and  on  the  healthy  state  of  which  both 
our  present  comfort  and  usefulness,  and,  eventually, 
the  continuance  of  our  lives,  depend ;  and  that,  as  I 
have  just  observed,  in  a  way  that  has  not  hitherto  been 
understood,  and  which  has  prevented  our  making  the 
necessary  distinctions  between  the  effects  produced  by 
the  temporary  and  permanent  derangement  of  the 
digestive  process,  that  is,  between  a  temporary  dis- 
ease unattended  by  danger,  and  the  treatment  of 
which  is  well  and  generally  understood  in  our  pro- 
fession, and  one  that  strikes  at  the  very  source  of  all 
our  powers,  and  the  successful  treatment  of  which 
is  at  present  unknown ;  for  my  efforts  to  make  the 
latter  generally  known  have  been  counteracted  in  the 
way  I  shall  explain  in  this  preface, — the  cause,  in- 
deed, of  the  present  publication.  It  is  a  state  of 
disease  which,  if  the  patient  is  not  cut  off  by  the  su- 
pervention of  some  more  rapid  disease,  to  which  it 
renders  us  more  liable  than  in  health,  necessarily, 
we  shall  find,  ends,  if  not  removed  in  its  earlier 
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stages,  in  a  certainly,  and  at  length  a  rapidly  fatal 
termination,  —  and  thus  many  thousands  of  lives  are 
yearly  sacrificed  even  in  this  country,  in  which,  I 
believe,  we  are  entitled  to  say  the  medical  profession 
is  better  understood  than  in  any  other. 

It  is  observed  in  the  introduction  to  the  third  part 
of  the  fourth  edition  of  my  Inquiry  into  the  Laws  of 
the  Vital  Functions,  that  the  defects  in  the  practical 
department  of  our  profession  which  the  Investigation 
above  referred  to  tends  to  supply,  are, 

lo  Our  not  being  sufficiently  aware,  from  a  de- 
fective knowledge  of  the  relation  which  the  various 
functions  bear  to  each  other,  of  the  tendencies  of 
continued  states  of  chronic  disease  ;  in  consequence 
of  which,  in  a  numerous  class  of  such  diseases,  the 
curative  stages  are  often  allowed  to  pass  disregarded. 

The  attention  in  many  acute  diseases,  from 
the  same  cause,  being  often  confined  to  the  more 
evident  train  of  symptoms,  where  the  derangement 
has  'had  its  origin  in  a  more  obscure  affection,  with- 
out the  removal  of  which  that  of  the  more  prominent 
disease  is  impossible  ;  and, 

3.  From  our  not  having  been  aware  either  of 
the  nature  or  most  important  functions  of  the  nervous 
influence,  or  of  the  seat  of  the  organs  which  alone 
supply  that  influence,  and  on  which  those  functions 
immediately  depend  ;  we  have  neither  been  aware  of 
many  of  the  symptoms  which  indicate  its  failure,  nor 
in  possession  of  the  most  effectual  means  of  remedy- 
ing its  defects." 

A  little  reflection  at  once  points  out  that  a  mistake 
with  respect  to  the  seat  of  the  organs  of  any  impor- 
tant vital  function,  or  set  of  functions,  the  nature  of 
the  powers  which  maintain  them,  the  laws  they  obey, 
and  tlie  relations  they  bear  to  each  other,  must  ne- 
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cessarily  tend  to  obscure  our  knowledge  both  of  the 
nature  of  their  diseases  and  the  effects  of  the  remedies 
which  relieve  them. 

If  any  person  acquainted  with  the  present  state 
of  our  profession  does  me  the  honour  to  peruse  this 
Treatise,  I  think  he  will  excuse  my  saying  that  it 
will  afford  aid  where  aid  is  most  wanted. 

Amidst  the  various  improvements   which  have 
taken  place  in  the  state  of  the  medical  profession, 
our  knowledge  of  the  nervous  system  has  remained 
nearly  stationary.    The  nervous  influence  has  been 
regarded  as  of  a  nature  so  obscure,  that  an  attempt 
to  refer  it  to  any  more  general  principle  would  ne- 
cessarily be  vain  ;  and  we  have  in  little  or  no  degree, 
for  several  centuries,  advanced  either  in  our  know- 
ledge of  the  power  on  which  its  phenomena  depend, 
or  the  modifications  of  that  power  by  which  each 
of  its  various  functions  is  immediately  effected ;  no 
serious  attempt,  as  far  as  I  know,  having  been 
made  to  determine  either  of  these  points.    Nor  have 
the  limits  of  its  functions  been  accurately  ascer- 
tained, no  correct  line  of  distinction  having  been 
drawn  between  the  nervous  and  sensorial  functions, 
although  it  is  evident  to  the  most  careless  observer 
that  these  functions  are  of  the  most  dissimilar  nature  ; 
hence  a  difficulty  confessed  by  M.  le  Gallois,  to 
which  I  shall  presently  refer  ;  nor  has  even  the  seat 
of  the  organs  of  the  nervous  power,  properly  so  called, 
been  ascertained. 

The  nerves,  we  shall  find,  convey  three  different 
species  of  influences  of  the  most  dissimilar  properties  ; 
so  much  so,  that  there  is  not  even  one  property  in 
common  to  the  three  species,  each  being  conveyed  by 
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its  own  class  of  nerves  :  yet  we  still  speak  as  if  there 
were  but  one  species  conveyed  by  all  nerves ;  nay,  we 
shall  find  that  there  is  one  of  those  classes  of  nerves, 
although  so  called  from  their  resemblance  to  other 
nerves,  that  belongs  not  to  the  nervous  system,  pro- 
perly so  called,  which  conveys  an  influence  and  con- 
tributes to  functions  of  a  wholly  different  nature  from 
those  which  belong  to  that  system.  In  consequence  of 
our  ignorance  of  the  source  from  which  the  nervous 
system  derives  its  power,  we  have  not  only  failed 
in  drawing  a  correct  line  of  distinction  between  the 
functions  of  the  nervous  and  sensorial  powers,  but 
also  between  the  organs  of  those  powers. 

We  shall  find,  indeed,  that  we  have  not  only  had  no 
correct  knowledge  of  the  functions  of  the  different  parts 
of  the  nervous  system,  but,  from  too  hasty  inferences, 
even  ascribed  to  one  set  of  organs,  functions  of  the  most 
important  nature,  which  belong  wholly  to  another. 

Is  it  possible  that  such  defects  of  knowledge, 
and  necessarily  consequent  confusion  respecting  or- 
gans which  we  shall  find  supply  the  leading  power 
in  all  those  functions  which  maintain  the  due  struc- 
ture of  our  frame,  can  exist  without  interfering 
with  the  regulation  of  the  most  effectual  means  for 
restoring  them,  when,  from  the  various  causes  of 
injury  to  which  their  organs,  like  all  others,  are 
necessarily  more  or  less  exposed,  they  had  deviated 
from  a  state  of  health,  without  being  deprived  of 
some  part  of  the  means  by  which  the  restoration  of 
this  state  may  be  effected  ?  How  far  it  has  had  this 
effect  will  appear  from  the  statements  I  am  about 
to  make  in  the  first  part  of  the  following  treatise, 
from  which  we  shall  find  that  in  many  cases  the 
correction  of  the  errors   here  referred  to  renders 


PREFACE. 


recovery  both  more  speedy  and  more  certain  ;  and  in 
some  cases  of  frequent  occurrence,  and  of  the  most 
formidable  nature,  influences  our  treatment  of  disease, 
even  to  the  extent  of  changing  the  almost  certain 
fatality  of  the  case  into  a  similar  certainty  of  recovery. 
It  is  the  conviction  of  the  accuracy  of  these  statements 
that  has  induced  me  to  offer  the  following  volume  to 
the  public ;  nor  could  I  leave  the  profession  with  an 
easy  mind,  without  having  done  all  I  could  to  make 
them  known.  It  remains  w^ith  the  reader,  when  the 
facts  are  laid  before  him,  to  judge  how  far  they  sanc- 
tion such  a  feeling. 

Many  of  the  physiological  inconsistencies  referred 
to  in  the  preceding  pages  were  for  a  short  time  sup- 
posed to  have  been  removed  by  the  experimental 
inquiry  of  M.  le  Gallois,  entitled  Experiences  sur  le 
Principe  de  la  Vie,  notamment  sur  celui  de  Move- 
ment du  Coeur,  et  sur  le  Siege  de  ce  Principe ; "  re- 
specting which  the  class  of  Physical  and  Mathe- 
matical Sciences  of  the  Institute  of  France  received 
from  their  committee,  consisting  of  the  celebrated 
M.  de  Humboldt,  M.  Halle,  and  M.  Percy,  a  very 
long  report,  which  is  given  in  the  first  part  of  my 
Inquiry  into  the  Laws  of  the  Vital  Functions,  after  all 
the  experiments  had  been  repeated  in  their  presence, 
and  which  concludes  in  the  following  manner :  — 

"  In  a  word,  it  appears  to  us  that  we  may  say  of  tlie 
authors  who  have  had  some  views  on  the  subjects  of 
which  M.  le  Gallois  treats,  what  M.  Laplace  has  said 
with  so  much  justice  on  a  similar  occasion  ;  namely, 
one  may  there  meet  with  some  truths,  but  they  are 
almost  always  mixed  up  with  so  many  errors  that 
their  discovery  belongs  only  to  him  who,  separating 
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them  from  this  mixture,  succeeds  hy  calculation  or 
observation  in  effectually  establishing  them. 

The  opinion  of  your  Committee  is,  that  the  work 
of  M.  le  Gallois  is  one  of  the  most  excellent,  and 
certainly  the  most  important,  which  has  appeared  in 
physiology  since  the  learned  experiments  of  Haller ; 
that  this  work  will  make  an  epoch  in  that  science 
over  which  it  must  spread  a  new  light ;  that  its 
author,  so  modest,  so  laborious,  so  meritorious,  de- 
serves that  the  Class  bestow  on  him  its  especial 
commendation,  and  all  the  encouragement  which  it 
can  give.  They  cannot  help  adding,  that  the  me- 
moir of  which  they  have  given  an  account  is  worthy 
to  occupy  a  distinguished  place  in  the  Transactions 
of  learned  correspondents,  if  the  publicity  of  the 
important  discoveries  contained  in  it  may  be  deferred 
to  the  time,  perhaps  distant,  of  the  publication  of 
those  transactions. 

(Signed)  "  De  Humboldt. 

Halle. 
Percy. 

The  Class  approve  their  Report,  and  adopt  its 
conclusions. 

It  moreover  decrees,  that  the  Report  shall  be 
printed  in  the  History  of  the  Class,  and  that  the 
Committee  of  the  Class  shall  make  arrangements 
with  M.  le  Gallois  for  defraying  the  expenses  which 
have  been  occasioned  by  his  experiments,  and  en- 
abling him  to  continue  them. 

Certified  to  be  conformable  to  the  original. 

G.  CuviER,  Perpetual  Secretary, 

Under  such  patronage,  it  is  not  surprising  that  the 
conclusions  at  which  M.  le  Gallois  had  arrived  were 
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generally  admitted  both  in  this  country  and  the  Con- 
tinent ;  and  it  must  appear  an  extraordinary  asser- 
tion that,  as  far  as  I  am  capable  of  judging,  the  ex- 
periments of  M.  le  Gallois  do  not  warrant  any  one 
of  the  general  inferences  stated  by  the  committee  as 
their  results.  It  is,  however,  I  believe,  since  the 
public  repetition  of  my  experiments,  both  in  London 
and  Paris,  confirming  the  results  I  had  obtained  — 
made  in  the  latter  city  on  a  far  more  extensive  scale 
than  has  been  attempted  in  this  country, —  generally 
admitted  that  such  is  the  case.  An  account  of  all  the 
experiments  by  which  this  was  proved  will  be  found 
in  the  Phil.  Transactions  of  London,  between  the 
beginning  of  the  year  1815  and  the  end  of  1836,  and 
in  the  second  part  of  the  fourth  edition  of  my  Inquiry 
into  the  Laws  of  the  Vital  Functions,  published  in 
1839.  See  the  notes  in  the  21st  page  of  this  preface. 

The  Report  of  the  Committee  of  the  Institute 
of  France,  given  in  the  first  part  of  my  Inquiry  into 
the  Laws  of  the  Vital  Functions,  as  a  review  of  the 
state  of  our  knowledge  of  the  subject  at  the  time  M. 
le  Gallois  began  his  experiments,  appears  to  be  ac- 
curate, well  arranged,  and  sufficiently  comprehensive. 
As  an  account  of  his  experiments  and  opinions, 
nothing,  as  far  as  I  can  judge,  can  be  more  clear  and 
correct  5  but  as  an  estimate  of  the  merits  of  his  work, 
it  does  not  deserve  the  same  praise.  It  overlooks 
defects  both  in  the  experiments  and  reasonings  of 
M.  le  Gallois,  which  invalidate  all  his  most  important 
conclusions,  and  leave  him  the  discoverer  of  certain 
unconnected,  though  most  valuable  facts,  instead  of 
the  author  of  a  new  system,  founded,  as  the  report 
alleges,  on  a  basis  never  to  be  shaken. 
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If  the  conclusions  at  which  M.  le  Gallois  arrived 
be  not  legitimate  inferences  from  his  experiments,  the 
explanations  of  the  long-contested  points  founded  on 
these  inferences,  respecting  the  action  of  the  heart 
and  vessels,  the  nature  and  origin  of  their  power,  the 
relation  which  they  bear  to  the  various  organs  of  the 
nervous  system,  properly  so  called,  and  the  relations 
of  both  the  nervous  and  muscular  systems  to  the 
sensorial  system,  founded  on  them,  are  necessarily 
inadmissible. 

With  regard  to  the  last,  the  most  complicated  of 
these  divisions  of  the  subject,  namely,  the  relation 
of  the  muscular  and  nervous  systems  to  the  sensorial 
system,  the  inadequacy  in  one  respect  of  M.  le  Gal- 
lois's  inferences  to  explain  its  phenomena,  as  appears 
from  what  I  am  about  to  say  in  this  preface,  he  has 
himself  candidly  acknowledged. 

In  some  other  instances,  the  means  of  refuting  his 
inferences  were  even  then  at  hand,  without  his  ap- 
pearing sensible  of  their  being  so.  He  observes,  for 
example,  in  the  commencement  of  his  work,  **  Ce  que 
j'y  ai  dit  du  coeur  pouvant  s'appliquer  aux  autres 
organes  des  fonctions  involontaires,  la  question  peut 
etre  consideree  plus  generalement  comme  la  deter- 
mination du  siege  du  principe  qui  preside  a  cet  ordre 
de  fonctions."  Yet  he  shows  that  decapitation  does 
not  influence  the  function  of  the  heart,  while  even 
then  it  was  known  that  the  division  of  the  eighth  pair 
of  nerves  in  the  neck  more  or  less  injures  that  both 
of  the  lungs  and  stomach. 

Thus  we  must  wholly  dissent  from  the  following 
opinion  of  the  committee,  that  "  the  results  of  M.  le 
Gallois's  experiments  resolve  with  ease  all  the  diffi- 
culties which  have  arisen  from  the  days  of  Haller 
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respecting  the  causes  of  the  movements  of  the  heart." 
These  experiments,  indeed,  by  ascertaining  some 
facts  of  great  importance,  while  others  immediately 
connected  with  them  escaped  M.  le  Gallois's  atten- 
tion, have  left  the  subject  in  greater  confusion  than 
he  found  it.  Instead  of  removing  the  difficulties 
which  formerly  existed,  the  valuable  additions  he  has 
made  to  our  knowledge  have  shown  us  others. 

The  heart's  being  subject  to  the  influence  of  the  pas- 
sions, for  example,  although  independent  of  the  brain, 
on  which  so  much  has  been  written,  is  not  more  diffi- 
cult of  explanation  than  that  the  destruction  of  the 
same  part  of  the  spinal  marrow  should,  according  to 
the  way  in  which  it  is  effected,  either  instantly  de- 
stroy the  power  of  the  heart  and  vessels,  or  not  in 
the  least  influence  it. 

I  have  had  occasion,  in  the  first  part  of  my  Inquiry 
into  the  Laws  of  the  Vital  Functions,  to  point  out  that 
M.  le  Gallois's  explanation  of  this  difficulty  is  not  a 
legitimate  inference  from  his  experiments  ;  and  to 
relate  some  experiments  so  simple  that  it  is  impos- 
sible to  be  deceived  in  their  results,  which  directly 
refute  it. 

Similar  observations  apply  to  the  other  leading 
positions  of  M.  le  Gallois,  all  of  which  are  fully  con- 
sidered in  the  first  part  of  my  Inquiry. 

If,  for  example,  the  power  of  the  heart  and  vessels 
immediately  depend  on  the  spinal  marrow,  which  at 
first  view  seems  a  necessary  inference  from  the  ex- 
periments of  M.  le  Gallois,  why  is  their  action  wholly 
uninfluenced,  as  appears  from  experiments  detailed 
in  the  second  part  of  my  Inquiry  into  the  Laws  of  the 
Vital  Functions,  by  the  total  removal  of  that  organ  ? 
Why  have  foetuses  been  born  alive  where  no  spinal 
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marrow  had  ever  existed  ?  *  why,  if  (as  M.  le  Gallois 
maintains,  and  it  is  generally  admitted)  the  various  or- 
gans of  involuntary  motion  bear  the  same  relation  to 
the  nervous  system,  is  the  function  of  the  heart  and 
vessels  not  directly  influenced  either  by  decapitation 
or  removal  of  the  spinal  marrow,  while  the  secreting 
power  throughout  the  system  is  impaired  or  destroyed 
according  to  the  degree  in  which  the  powers  of  either 
the  brain  or  spinal  marrow  are  impaired  ?  and  why 
do  the  division  of  the  eighth  pair  of  nerves  in  the 
neck,  and  the  separation  of  the  divided  ends,  wholly 
destroy  the  function  of  both  the  stomach  and  lungs, 
while  they  do  not  at  all  directly  influence  the  heart 
or  vessels  ? 

Why  do  the  motions  of  respiration  cease  on  the  de- 
struction of  a  certain  part  of  the  brain  (the  medulla 
oblongata),  since  the  nerves  of  the  muscles  employed 
in  respiration  arise  from  the  spinal  marrow,  which 

*  We  have  reason  to  believe  from  many  facts  that  the  foetus 
receives  the  vital  nervous  influence  (which  we  shall  find  in  many 
respects  essentially  differs  from  the  nervous  influence  of  the  sensitive 
system,  and  proceeds  from  a  very  different  source)  from  the 
mother  ;  else  how  is  it  possible  that  the  development  of  any  of  its 
organs  could  take  place  ?  To  enter  fully  into  this  disquisition 
would  not  be  consistent  with  the  nature  of  the  present  pub- 
lication. When  the  subject  is  duly  considered,  it  will  appear  that 
the  origin  of  the  two  sets  of  organs,  the  vital  and  sensitive,  must, 
like  their  functions,  be  wholly  diff'erent.  The  origin  of  the  one  set 
must  exist  before  the  parts  themselves  are  formed,  because  their 
functions  are  those  of  forming  and  maintaining  all  parts  of  our 
frame.  Their  formation  must  depend  on  an  influence  supplied 
by  similar  parts,  already  perfected ;  and  we  can  see  no  source 
for  such  supply  but  the  vital  organs  of  the  mother :  while,  with 
respect  to  the  sensitive  organs,  there  is  no  necessity  for  the  ex- 
istence of  their  powers  till  the  organs  themselves  are  fitted  for 
their  functions. 


PREFACE. 


xvii 


M.  le  Gallois  has  proved  to  be  capable  of  exciting 
the  muscles  independently  of  the  brain  ?  He  con- 
siders this  subject  at  length  in  the  thirty-fifth  and 
following  pages  of  his  treatise,  and  admits  that  he 
can  give  no  explanation  of  it,  calling  it  "  one  of  the 
great  mysteries  of  the  nervous  power,  the  discovery 
of  which  will  throw  the  strongest  light  on  the  me- 
chanism of  the  functions  of  that  wonderful  power." 

All  these,  and  other  inconsistencies,  for  which  I 
refer  to  the  first  part  of  my  Inquiry,  it  is  evident,  as 
well  as  those  which  existed  previously  to  the  dis- 
coveries of  M.  le  Gallois,  must  be  reconciled,  before 
we  can  possess  any  correct  views  of  the  laws  of  our 
frame.  The  doctrines  which  cannot  reconcile  them 
must  be  erroneous,  and  we  shall  find,  as  might  be 
expected,  particularly  considering  the  nature  of  the 
points  to  which  they  relate,  lead  to  important  errors 
in  the  practical  department  of  medicine  —  far  more 
important  than  I  was  for  many  years  aware  of,  after 
the  chief  physiological  facts  had  been  ascertained  ; 
for  the  subject  being  very  complicated,  it  was  long, 
even  with  the  phenomena  constantly  employing  my 
attention,  before  I  saw  their  full  extent ;  so  that  it 
is  only  in  the  last,  the  fourth  edition  of  my  Inquiry 
into  the  Laws  of  the  Vital  Functions,  published  in 
1839,  that  even  an  attempt  is  made  fully  to  state 
them  ;  and  the  present  publication  enters  much  more 
fully  into  this  part  of  the  subject  than  is  attempted 
even  in  that  edition,  the  principal  objects  of  this 
volume  being  to  explain  to  the  well-educated  public 
the  manner  in  which  our  physiological  errors  have 
produced  their  fatal  effects  in  the  practical  department 
of  medicine,  and  the  means  by  which  they  may  be 
prevented,  that  those  practitioners  who  at  present 
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possess  the  public  confidence  may  be  compelled  to 
turn  their  attention  to  them  ;  for  a  little  consider- 
ation will  point  out  how  difficult  it  must  be  for  those 
who  have  been  long  engaged  in  the  practice  of  medi- 
cine in  any  respect  to  change  the  principles  on  which 
they  have  practised ;  they  naturally  shrink  from  the 
trouble  which  attends  such  an  attempt ;  and  how  little 
encouragement  medical  practitioners  have  to  attend 
to  new  suggestions  in  their  profession,  which  experi- 
ence has  told  us  are  so  often  fallacious. 

On  the  other  hand,  I  am  impressed  with  the  belief, 
which  I  think  will  be  the  belief  of  those  who  duly  con- 
sider the  following  volume,  that  when  the  necessary 
inferences  from  the  facts  it  contains  regulate  the 
treatment  of  disease,  thousands  will  annually  be  saved 
who  at  present  fall  a  sacrifice  ;  I  say,  as  I  am  im- 
pressed with  this  belief,  I  cannot,  as  1  have  above 
observed,  leave  the  profession  with  an  easy  mind, 
without  doing  what  I  can  to  make  them  generally 
and  speedily  known. 

There  are  but  two  means  by  which  this  can  be 
done,  —  either  by  inducing  those  practitioners  who  at 
present  possess  the  confidence  of  the  public  to  adopt 
them ;  or  by  laying  the  facts  before  the  public  in  so 
simple  a  form  that  the  public  themselves  will  see  the 
whole  of  their  bearings,  and  from  this  knowledge  be 
led  to  insist  on  their  physicians  affording  them  the 
attention  which  their  importance  demands. 

The  first  of  those  means  I  have  already  attempted, 
and  found  it  wholly  impracticable.  Those  who  do 
not  belong  to  the  medical  profession,  as  I  have  just 
observed,  cannot  easily  understand  the  difficulty  of 
changing  the  principles  on  which  a  physician  has  long 
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practised,  and  all  changes  founded  on  the  correction 
of  physiological  errors  must  be  of  this  nature. 

It  is  like  again  going  to  school.  He  neither 
has  experience  of  the  necessary  modes  of  examining 
the  patient,  nor  of  the  inferences  to  be  made  from 
what  is  perceived  in  an  examination  which  is  new  to 
him  —  a  knowledge  which  can  but  in  a  very  im- 
perfect degree  be  conveyed  by  words,  as  I  have 
found  ;  for  I  have  attempted  by  repeated  publica- 
tions, correspondence,  consultations,  and  whatever 
other  means  presented  themselves,  to  supply  the  want 
of  personal  experience,  but  in  vain.  It  is  hardly  to 
be  expected  that  those  who  already  have  their  time 
fully  occupied  will  put  themselves  to  the  trouble  of 
supplying  this  experience ;  and  I  have  not  in  any 
instance,  to  the  necessary  extent,  been  successful  in  my 
attempts  to  induce  others  fully  to  adopt  the  plans  of 
treatment  which  necessarily  result  from  the  correction 
of  the  physiological  errors  above  referred  to;  al- 
though many  of  the  practitioners  of  London  and  its 
neighbourhood,  having  seen  the  effects  of  what  I  con- 
sider the  improved  treatment,  have  more  or  less 
adopted  it.  But  it  is  in  some  respects  complicated, 
and  none,  as  far  as  I  know,  have  employed  it  in  the 
extent  necessary  to  its  most  successful  results,  and  in 
general  no  attempt  of  the  kind  has  been  made  ;  not 
even  to  the  extent  necessary  to  distinguish  the  cases 
to  which  it  is  adapted.  The  remaining  means,  there- 
fore, I  adopt ;  that  is,  addressing  the  well-educated 
public  on  leaving  the  profession,  when  I  can  no  longer 
be  accused  of  acting  from  interested  motives,  unless 
the  desire  to  make  the  labours  of  a  lifetime  as  advan- 
tageous to  the  public  as  I  can  be  regarded  as  such. 
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I  shall  here  quote  the  following  passage  from  the 
preface  to  the  fourth  edition  of  my  Inquiry  into  the 
Laws  of  the  Vital  Functions. 

Even  the  least  reflecting  of  our  profession  will 
admit,  the  better  we  understand  the  laws  of  our 
frame,  the  more  successful  will  be  the  treatment  of 
its  diseases. 

When  a  new  medicine  is  proved  to  be  capable 
of  relieving  a  disease  which  has  hitherto  defied  our 
means,  the  value  of  the  fact  is  at  once  apparent ;  and 
the  trouble  of  acquiring  a  knowledge  of  it,  and  apply- 
ing that  knowledge,  very  trifling.  It  is,  therefore, 
generally  and  thankfully  adopted. 

But  although  it  will  be  admitted  by  all  that  the 
correction  of  an  old  or  the  adoption  of  a  more  success- 
ful principle  of  treatment  may  be  more  valuable  than 
the  discovery  of  any  single  remedy,  it  can  never  be 
received  or  applied  with  the  same  readiness. 

"  In  a  profession  which  teems  with  so  many  proposed 
improvements,  not  one  in  a  hundred  of  which  proves 
of  any  value,  it  is  necessarily  long  before  any  sug- 
gestion, more  complicated  than  a  simple  matter  of 
fact,  finds  its  due  level ;  and  however  easy  the  know- 
ledge and  application  of  a  new  remedy,  the  adoption 
of  a  new  principle  of  treatment  is  in  all  instances 
more  or  less  difiicult  and  laborious  to  those  who  have 
long  reasoned  on  different  principles. 

Many  additions  have  been  made  to  the  physio- 
logical department  of  my  experimental  Inquiry  since 
the  publication  of  the  third  edition,  which  the  Royal 
Society  have  done  me  the  honour  to  publish  in  eight 
papers  during  that  interval. 

In  the  present  edition,  these  additions  are  incor- 
porated with  those  parts  of  the  Inquiry  to  which  they 


PREFACE. 


xxi 


relate  ;  and  the  greater  and  most  important  part 
of  the  practical  department  is  for  the  first  time 
offered  to  the  public  ;  for  at  the  time  of  the  publica- 
tion of  the  last,  the  third  edition,  my  views  not  being 
sufficiently  matured  respecting  the  more  complicated 
part  of  the  subject,  I  abstained  from  entering  on  it. 

The  chief  object  of  the  former  editions  of  this 
Inquiry  was  to  remove  the  inconsistencies  which  pre- 
vail in  our  doctrines  respecting  the  general  laws  of 
the  Vital  Functions.  The  facts  by  which  this  has 
been  effected  have  now,  I  believe,  been  generally 
admitted  ;  in  consequence  of  some  of  the  most 
important  experiments  on  which  they  are  founded 
having  been  publicly  repeated  with  the  same  results 
both  in  London*  and  Paris. t 

*'  The  chief  object  of  the  present  edition  is  the 
application  of  these  results  to  improve  the  practical 
department  of  our  profession,  by  laying  before  the 
reader,  at  one  view,  the  observations  which  have 
gradually  accumulated  during  a  practice  of  long  con- 
tinuance, in  confirmation  of  the  advantages  thence 
arising  ;  and  this  I  do  with  the  more  confidence,  that 
I  can  now  refer  to  the  experience  of  many  of  my  profes- 
sional brethren  in  support  of  my  own  observations." 

It  is  in  the  present  Treatise  requisite  to  explain  to 
the  profession,  as  well  as  to  the  general  reader,  the 

*  The  Philosophical  Transactions  of  London,  and  the  Journals 
of  the  Royal  Institution,  both  for  the  year  1822. 

f  "  De  ITnfluence  du  Systeme  Nerveux  sur  la  Digestion  Stoma- 
cale  ;  par  MM,  Breschet,  D.M.P.,  Chef  de  Travaux  Anatomiques 
de  la  Faculte  de  Medecine  de  Paris,  etc. ;  H.  Milne-Edwards, 
D.M.P.;  et  Vavasseur,  D.M.P.  (Memoire  lu  a  la  Societe  Philo- 
matique,  le  2d  Aout,  1823). — Extrait  des  Archives  Generales  do 
Medecine,  Aout,  1823." 
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principles  on  which  I  propose  the  alterations  of  treat- 
ment which  appear  to  me  necessary  in  certain  cases 
of  our  most  common  and  fatal  diseases.  Were  I,  for 
instance,  without  such  an  explanation,  merely  to  as- 
sert that  among  the  causes  of  the  common  hereditary 
pulmonary  consumption  of  this  country  a  diseased 
state  of  the  brain  and  spinal  marrow  is  so  essential  a 
one,  that  all  cases  of  hereditary  consumption  may  be 
prevented  by  its  removal,  —  which  we  shall  find,  with 
one  and  that  a  rare  exception,  can  always  be  effected, 
if  the  proper  treatment  be  not  too  long  deferred, — it 
would  be  regarded,  in  the  present  state  of  our  profes- 
sion, as  a  position  equally  inconsistent  with  the  phe- 
nomena of  the  disease  and  the  laws  of  our  frame.  It 
would  not  even  be  understood  by  the  members  of 
our  profession  on  what  such  a  statement  could  be 
founded.  From  the  facts  laid  before  the  reader  in 
the  following  Treatise,  however,  I  confidently  expect 
that  it  will  be  admitted  by  all  who  are  capable  of 
judging  of  what  I  shall  have  occasion  to  say  of  the 
nature  of  this  disease,  and  acquainted  with  the  laws, 
which  I  believe  are,  since  the  public  repetitions  of 
my  experiments  above  referred  to,  generally  admitted 
to  be  the  laws  of  our  frame,  that  such  is  the  case. 
And  what  makes  this  knowledge  of  importance, 
and  is  consequently  one  of  the  chief  motives  of  the 
present  publication,  is,  that  it  is  by  it  alone  that  the 
fatality  of  pulmonary  consumption  has  been  pre- 
vented ;  for  after  resisting  all  the  other  means  which 
have  been  tried,  by  those  thus  suggested  this  dis- 
ease has  been  w4iolly  banished  from  some  of  the 
most  consumptive  families  of  this  country ;  in  every 
instance,  as  far  as  I  know,  in  which  the  proper  means 
have  been  employed  from  the  commencement  of  the 
disease. 
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It  would  swell  this  volume  to  too  great  a  size, 
were  I  to  enter  into  detail  on  the  treatment  of  each 
particular  disease  belonging  to  the  principal  class  of 
diseases  I  am  about  to  consider.  It  will  be  sufficient 
to  point  out  the  nature  and  principles  of  treatment 
in  this  class,  and  to  select  the  most  important  of 
the  diseases  arranged  under  it  for  particular  con- 
sideration. 

The  one  I  have  chosen  for  this  purpose,  which, 
both  from  its  great  frequency  and  fatality,  and  from 
its  occurring  chiefly  at  the  most  important  and  in- 
teresting period  of  life,  may  be  regarded  as  the  chief 
of  this  class,  is  the  disease  I  have  just  referred  to,  — 
pulmonary  consumption  ;  and  there  is  also  this  ad- 
ditional reason  for  the  choice  I  have  made,  that  the 
advantage  of  the  plan  of  treatment  here  referred  to 
is  more  easily  rendered  evident  to  the  non-profes- 
sional reader,  than  in  any  other  of  the  same  class 
of  diseases.  And  having  entered  fully  into  the 
treatment  of  this  disease,  I  shall  point  out  how  far 
the  same  observations  apply  to  all  other  diseases  of 
the  same  origin  ;  namely,  certain  species  of  apoplexy, 
palsy,  and  indeed,  occasionally,  to  certain  diseased 
states  of  all  vital  organs.  To  this  head  we  shall  find 
many  of  those  diseases  belong  to  which  I  have  above 
referred,  which,  after  years  of  obstinate  suffering, 
prove  fatal  without  the  nature  of  the  case,  in  conse- 
quence  of  our  present  physiological  errors,  having 
been  understood  j  and  particularly  our  not  having 
been  aware  of  the  change  which  has  for  a  long  time 
been  going  on,  consisting  in  a  gradually  increasing 
debility  of  the  brain  and  spinal  marrow  ;  the  in- 
fluence of  every  part  of  which  organs  is,  we  sliall 
find,  immediately  necessary  to  the  functioffs,  of  all, 
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even  the  most  minute  vital  organs.  Under  such  cir- 
cumstances, the  vital  organ  most  inclined  to  disease 
failing  in  its  functions  as  soon  as  the  influence,  de- 
pending on  the  brain  and  spinal  marrow,  fails  to  a 
certain  degree,  and  the  functional  disease,  in  conse- 
quence of  the  debility  of  the  central  organs,  on  which 
the  due  organization  of  every  part  of  our  frame  we 
shall  find  immediately  depends,  running  rapidly  into 
disease  of  structure,  the  fatal  termination  necessarily 
ensues. 

I  have  already  had  occasion  to  observe,  that  I  was 
not  till  within  the  last  few  years  fully  aware  of  the 
extent  to  which  the  results  here  referred  to  apply 
to  the  practical  department  of  the  medical  profession  ; 
and  it  is  only  in  the  last  part  of  the  fourth  edition  of 
my  Inquiry,  published  in  1889j  that  I  for  the  first 
time  attempted  to  point  out  to  what  extent  they  do 
so,  and  in  the  present  publication  facts  are  stated 
which  still  to  a  considerable  degree  increase  that  ex- 
tent. The  Inquiry  just  referred  to  is  not  likely  to  be 
in  the  hands  of  those  most  immediately  interested ; 
nor,  if  it  were,  would  it  be  well  understood  by  them. 
I  have  therefore  felt  myself  called  upon,  for  reasons 
stated  in  this  preface,  on  leaving  the  profession,  to 
publish  the  following  Treatise,  within  the  compre- 
hension of  every  well-educated  person,  in  which  I 
have  selected  from  the  Inquiry  those  parts  alone 
which  relate  to  the  diseases  in  question,  expressing 
all  that  relates  to  them  in  the  plainest  language  I 
can.  It  will  appear  that,  with  a  few  exceptions,  it 
is  always  possible  to  avert  very  common  forms  of  a 
numerous  class  of  diseases,  which,  if  they  are  allowed 
to  arrive  at  a  certain  stage,  do  not,  according  to  our 
present  plans  of  treatment,  admit  of  cure. 

The  great  object  in  the  treatment  of  disease,  ex- 
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eept  where  we  merely  practise  on  the  principle  of 
employing  the  means  which  have  formerly  been 
useful  in  similar  cases,  is  to  trace  the  changes  on 
which  the  disease  depends.  This  is  the  foundation 
of  all  rational,  in  contradistinction  to  mere  empirical 
treatment,  which  must  always  more  or  less  rest  on 
confined,  and  therefore  often  erroneous  grounds. 

The  only  treatment  of  disease  on  which  we  can 
rest  with  confidence,  because  the  only  one  in  which 
we  can  confidently  foresee  the  effect  of  our  means,  is 
that  founded  on  correct  views  of  the  nature  and  func- 
tions of  our  frame.  In  such  cases,  if  our  observation 
and  reasoning  be  correct,  the  effect  of  the  treatment 
is  always  easily  foreseen.  With  respect  to  empirical 
treatment,  except  in  the  simplest  cases,  the  result  is 
always  more  or  less  doubtful ;  because  the  least  va- 
riation in  the  nature  of  the  case  from  those  cases  in 
which  the  practice  has  been  successful,  even  so  slight 
as  not  to  attract  the  attention  of  the  practitioner, 
where  the  nature  of  the  case  is  not  understood,  may 
occasion  an  essential  change  in  the  effects  of  our 
remedies.  Such  are  the  varieties  both  of  disease  and 
constitution,  that  we  can  never  rely  on  the  results  of 
mere  empirical  practice. 

Many  of  the  statements  on  which  the  treatment 
recommended  in  the  following  volume  is  founded 
were  published  as  early  as  1817,  in  the  first  edition 
of  my  Inquiry  into  the  Laws  of  the  Vital  Functions  ; 
and  their  accuracy,  we  have  seen,  has  since  been 
confirmed  by  others,  and  by  experiments  made  on  a 
much  more  extensive  scale. 

All  diseases  appear  both  in  the  original  and  symp- 
tomatic form,  and  the  reader  will  easily  understand 
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why  it  is  necessary  to  distinguish  these  forms  ;  be- 
cause in  the  first  we  have  only  to  consider  one  disease  ; 
in  the  other,  if  the  proper  treatment  of  the  disease  in 
which  that  which  is  generally  the  more  prominent 
originates  be  not  at  the  same  time  kept  in  view,  we 
labour  in  vain  in  attempting  to  remove  the  second- 
ary disease. 

Some  vital  organs  possess  so  little  sensibility,  that 
our  attention  is  chiefly  called  to  their  diseases  by  the 
effect  they  have  on  more  sensitive  parts,  and  in  many 
instances  in  which  we  have  been  misled  it  has  arisen 
from  this  cause.  It  thus  becomes  necessary,  in  a 
great  proportion  of  cases,  to  be  acquainted  with  the 
nature  and  functions  of  the  parts  affected,  and  their 
relation  to  other  organs,  and  to  be  in  possession  of 
an  accurate  detail  of  the  symptoms  from  the  time  the 
patient  first  began  to  complain,  before  the  proper 
treatment  can  be  ascertained  ;  and  to  this,  more  than 
to  any  other  cause,  we  may  ascribe  the  injury  done 
by  the  physiological  errors  which  at  present  prevail. 

The  subject,  however,  as  the  reader  must  have 
already  observed,  is  necessarily  rather  complicated  ; 
and  it  requires  some  attention  to  perceive  the  man- 
ner in  which  the  various  facts  bear  on  each  other, 
even  when  they  are  all  the  necessary  results  of  the 
most  familiar  laws  of  our  frame. 

Few  have  been  engaged  in  so  many  physiological 
controversies  as  have  fallen  to  my  share  ;  and  I  feel 
gratified  in  being  able,  without  hesitation,  to  call  on 
all  my  opponents,  whether  in  these  kingdoms  or 
other  countries,  in  such  discussions,  to  point  out  a 
single  instance  in  which  my  statements  have  been 
proved  to  be  erroneous ;  and  I  hope  it  will  be  be- 
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lieved  that  where  the  lives  of  my  patients  were  con- 
cerned, my  observations  were  made  at  least  with  the 
same  care  and  anxiety  with  which  my  physiological 
experiments  were  conducted.  And  whereas  my  experi- 
ments were  only  at  most  repeated  three  or  four  times, 
my  practical  inferences  have  been  more  or  less  the 
subject  of  my  daily  observation,  many  of  them  for 
more  than  five-and-twenty  years  ;  and  there  is  this 
additional  argument  in  favour  of  the  accuracy  of  the 
latter,  that  the  practice  has  spread  faster  among  those 
who  have  witnessed  its  effects,  when  properly  con- 
ducted, than  there  was  reason  to  expect  from  its  no- 
velty and  the  usual  fate  of  proposed  changes  in  the 
principles  of  treatment  in  our  profession,  which  all 
changes  in  consequence  of  the  correction  of  physio- 
logical errors  must  be. 

In  the  alterative  part  of  the  treatment  of  the  dis- 
eases I  am  about  to  consider,  much  use  is  made  of 
very  minute  doses  of  mercury ;  the  largest  dose 
usually  employed  being  the  twentieth  part  of  a  grain 
of  calomel,  and,  under  certain  circumstances,  so  small 
a  dose  as  the  fiftieth  or  the  hundredth  part  of  a  grain ; 
and  even  this  last  dose,  taken  every  eight  hours,  I  have 
repeatedly  seen  affect  the  mouth  in  less  than  a  week. 
When  this  in  any  degree  supervenes,  the  use  of  the 
medicine,  in  the  cases  above  referred  to,  is  always 
discontinued  till  it  disappears.  A  course  of  such 
doses  has  none  of  the  bad  effects  of  a  course  of  mer- 
cury ;  it  neither  debilitates  the  vital  functions,  nor 
exposes  the  patient  to  tne  risk  of  taking  cold,  any  of 
these  quantities  being  too  small  to  maintain  an  open 
state  of  the  surface.  If  the  rules  laid  down  in  the  prac- 
tical part  of  the  Treatise  be  attended  to,  they  never 
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dispose  to  any  of  the  bad  consequences  of  a  course  of 
mercury,  and  may  be  continued  for  whatever  length 
of  time  without  producing  any  unfavourable  effect,  ex- 
cept that  of  becoming  useless  by  losing,  from  the  force 
of  habit,  their  own  power ;  but  for  the  occurrence  of 
this  effect  many  years  I  have  found  are  required.  All 
these  circumstances  have  been  ascertained  by  an  ex- 
tensive experience  of  more  than  five-and-twenty  years. 
In  the  cases  I  am  about  to  treat  of,  the  remedy  is  ren- 
dered not  only  effective,  but  harmless,  which  a  long- 
continued  course  of  mercury  can  never  be  in  our  usual 
mode  of  giving  it.  We  are  often  obliged  to  run  the 
risk  of  it,  however,  in  those  cases  in  which  a  saliva- 
tion of  some  continuance  affords  the  only  chance  of 
saving  life. 

There  are  two  modes  of  giving  mercury,  from  which 
I  have  never  seen  any  lasting  bad  effects  of  any  kind, 
and  few  have  seen  it  in  its  various  forms  so  extensively 
employed  ;  I  mean  in  what  I  call  the  minute  doses, 
those  not  exceeding  the  power  of  a  twentieth  part  of  a 
grain  of  calomel,  the  treatment  being  conducted  in  the 
way  I  shall  explain,  and  the  mere  passage  of  ordinary 
doses  through  the  alimentary  canal,  none  being  re- 
tained :  and  these  are  the  only  modes  of  giving  mercury 
necessary  in  the  diseases  of  which  I  am  about  to  treat  in 
this  volume.  All  the  bad  effects  of  mercury,  which  are 
many  (for  how  could  we  hope  for  so  powerful  a 
remedy,  if  not  cautiously  employed,  being  free  from 
risk?)  arise  from  too  much  having  been  received  into 
the  system.  In  the  diseases  I  am  about  to  consider  in 
the  following  volume,  it  is  not  merely  that  the  minute 
doses  are  safe,  but  it  will  be  easy  to  demonstrate  from 
the  laws  of  our  frame,  as  I  trust  the  reader  will  acknow- 
ledge when  he  has  perused  this  volume,  that  the  minute 
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doses  of  mercury  are  the  only  means  by  which, 
in  certain  cases,  health  can  be  restored,  and  thus, 
life  eventually  saved.  In  them  we  shall  find  that 
the  central  organs  of  our  system,  the  brain  and  spinal 
marrow,  on  which  all  the  immediate  functions  of 
life  depend,  have  been  debilitated  ;  and  mercury, 
if  allowed  to  enter  the  system  in  the  usual  doses, 
never  fails,  however  it  may  on  the  whole  relieve  for 
the  time,  to  add  to  their  debility,  and  thus,  in  most 
cases,  in  the  way  I  shall  explain,  to  hasten  the  fatal 
termination. 

There  are  few  cases  in  this  country  in  which  it  will 
not  be  found  that  mercury  in  some  form  is  among  the 
means  of  treatment.  I  cannot  recollect  any  instance  of 
serious  disease,  to  which  I  have  been  called  in  consulta- 
tion, in  which  I  did  not  find  that  such  had  been  the  case. 
Would  it  not  be  absurd  to  suppose  that  this  universal 
employment  of  it  in  a  country  in  which,  as  I  have 
already  had  occasion  to  observe,  it  is  not  assuming 
too  much  to  say  that  the  practice  of  medicine  is  better 
understood  than  in  perhaps  any  other,  could  proceed 
from  any  other  cause  than  our  finding  from  it  beneficial 
effects  which  could  not  otherwise  be  obtained  ? 

The  cause  of  the  prejudice  which  prevails  against 
mercury  is,  that  we  have  been  working  with  its  de- 
bilitating doses  alone ;  for  every  thing  which  makes 
an  impression  on  our  frame,  whether  affecting  mind  or 
body,  acts  either  as  an  exciting  or  debilitating  cause, 
according  to  the  quantity  employed.  To  a  certain 
degree,  and  when  applied  in  a  certain  quantity,  all 
agents  capable  of  influencing  either  mind  or  body 
more  or  less,  however  little,  excite  ;  and  will  more 
or  less  act  as  a  tonic,  if  properly  applied  with  that 
view.    I  have  been  at  much  pains  to  ascertain  the 
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tonic  range  of  niercury,  and  have  found  that  it  is  a 
dose  not  exceeding  in  power  the  twentieth  part  of  a 
grain  of  calomel ;  but  this,  as  might  be  expected,  to 
a  certain  degree  varies  in  different  constitutions,  and 
particularly  according  as  the  action  of  the  excretory 
organs  is  more  or  less  vigorous.  The  skin  is  the 
organ  by  which  mercury,  after  it  has  entered  the 
circulating  system,  is  most  rapidly  carried  off ;  for  it 
is  altogether  an  error  to  suppose  that  any  active  pre- 
paration of  mercury  ever  accumulates  in  the  constitu- 
tion. The  chemical  powers  of  the  constitution  always 
reduce  it  to  the  metallic  state ;  and  if  it  remains  at  all, 
it  remains  in  this  state  in  the  form  of  globules  in  what 
is  called  the  cellular  substance,  in  which  it  is  perfectly 
innocent.  It  may  be  drunk  in  this  state  without  in- 
jury, in  the  quantity  of  a  pound  weight  or  more,  and 
has  thus  been  very  absurdly  employed  in  the  case  of 
obstructed  bowels  without  any  injury. 

The  following  Treatise  is  divided  into  two  parts. 
In  the  first  I  shall  explain  the  nature  of  the  physio- 
logical errors  which  have  prevailed  in  our  profession, 
and  the  manner  in  which  they  have  produced  the 
fatal  effects  I  have  ascribed  to  them,  and  also  the 
general  nature  of  the  diseases  which  are  the  subject 
of  the  present  volume  ;  and  in  the  second  I  shall 
lay  before  the  reader  the  means  which  have  proved 
most  successful  in  the  prevention  and  cure  of  those 
diseases. 
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TREATISE  ON  INDIGESTION, 
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PART  I. 

ON  THE  POWERS  OE  THE  MORE  PERFECT  ANIMALS,  AND 
THE  RELATIONS  THEY  BEAR  TO  EACH  OTHER  AND  TO 
THE  POWERS  OF  THE  INANIMATE  WORLD.* 

It  appears,  from  what  has  been  said  in  the  preface, 
that  at  the  time  the  investigation  in  which  I  have 
been  so  long  engaged,  and  on  which  the  original 
parts  of  the  following  work  are  founded,  was  begun, 

*  My  reasons  for  addressing  the  following  Treatise  to  the  non- 
professional as  well  as  the  professional  reader  are  explained  in 
the  preface.  But,  although  it  is  necessary  for  those  who  wish 
fully  to  enter  into  the  subject,  that  they  should  be  acquainted  with 
the  first  part  of  this  Treatise,  in  which  I  have  used  the  plainest 
language  I  can,  it  is  not  necessary,  in  order  to  apply  the  rules  of 
treatment,  that  the  non-professional  reader  should  be  master  of  that 
part ;  which,  from  the  nature  of  the  subject,  is  necessarily  rather 
complicated,  unless  he  wishes,  unaided  by  medical  assistance,  him- 
self to  attempt  the  treatment ;  which,  for  many  reasons,  it  is  better 
not  to  do,  where  such  aid  can  be  procured  ;  because,  with  all  that 
can  be  communicated  in  such  a  Treatise  as  the  present,  it  requires 
some  personal  experience  to  enable  the  practitioner  to  feel  himself 
at  home  in  the  detail  of  medical  treatment :  but  I  hope  that  those 
of  my  medical  brethren,  who  do  me  the  honour  to  peruse  this 
work,  will  admit  that  their  patients  are  entitled  to  request  them  to 
make  themselves  acquainted  with  the  facts  stated  in  it,  which  at 
present  are  not  elsewhere  to  be  found. 
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the  general  laws  of  the  various  functions  of  life  were 
involved  in  contradictions  which  demonstrated  es- 
sential imperfections  in  our  knowledge  of  them. 
This,  it  will  readily  be  admitted,  could  not  be  the 
case  without  more  or  less  leading  to  errors  in  the 
treatment  of  their  diseased  states  ;  and,  as  I  have  there 
observed,  when  time  and  opportunities  afforded  means 
of  judging  of  the  nature  and  extent  of  the  practical 
errors  thence  resulting,  they  proved  of  greater  im- 
portance tlian  I  was  aware  of  for  many  years  after 
the  correction  of  the  physiological  errors  had  been 
generally  admitted. 

As  has  been  explained  in  the  preface,  the  only 
choice  left  to  me  is,  either  letting  the  results  of  the 
labour  of  a  lifetime,  on  subjects  of  no  common  interest, 
be  lost  to  the  public  at  large,  till  a  new  race  of 
medical  men  possess  their  confidence,  (for,  since  the 
public  proofs  of  their  accuracy,  these  results  already 
begin  to  be  taught  in  the  schools  or  addressing  such 
a  work  as  the  present  to  the  public  themselves. 

Of  the  present  race,  it  is  only  those  who  in  con- 
sultation with  me  have  witnessed  the  treatment 
founded  on  the  facts  here  referred  to,  who  can  speak 
to  its  effects ;  even  the  mode  of  regulating  the  most 
essential  parts  of  it  being  still  in  a  great  degree 
unknown  to  others,  although  I  have  done  all  I  could 
to  make  them  generally  known. 

In  order  to  regulate  the  treatment,  it  requires,  as 
observed  in  the  preface,  a  personal  experience,  both  in 
the  examination  of  the  patient,  and  the  proper  judg- 

*  See  the  accounts  of  the  public  repetition  of  my  experiments, 
both  in  London  and  Paris,  in  the  years  1822  and  1823,  referred  to 
in  the  preface. 
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ment  to  be  formed  from  what  is  perceived  by  the  hand 
of  the  examiner :  and  till  some  degree  of  this  ex- 
perience is  acquired,  it  is  impossible  to  avoid  error, 
however  accurate  the  knowledge  of  all  that  can  be 
conveyed  by  language  may  be ;  an  experience  only  to 
be  acquired  by  attention  to  the  means  pointed  out  in 
the  practical  part  of  this  volume. 

As  a  chief  object  of  the  present  publication  is,  for 
reasons  stated  in  the  preface,  to  make  the  well- 
educated  public  acquainted  with  the  laws  that  regu- 
late the  diseases  here  referred  to,  which,  as  appears 
from  what  is  there  said,  in  the  present  state  of  the 
profession  is  equally  necessary  both  for  the  prevention 
and  cure  of  those  diseases,  some  of  which  are  among 
the  most  frequent,  deep-seated,  and  fatal  we  are  sub- 
ject to  ;  — as  such,  I  say,  is  my  object,  and  I  have  no 
other  means  left  of  accomplishing  it,  it  is  necessary, 
in  the  plainest  language  I  can,  to  lay  before  the 
reader  those  physiological  misconceptions  which  have 
led  to  the  fatal  errors  to  which  I  refer,  and  the  means 
by  which  they  have  been  corrected.  The  accuracy 
of  the  experiments  on  which  their  correction  is 
founded,  it  appears  from  what  is  said  in  the  pre- 
face, has  been  publicly  confirmed  by  some  of  the 
first  physiologists  both  of  this  country  and  the  con- 
tinent ;  and  that  under  the  most  unfavourable  cir- 
cumstances, prepossessed,  as  they  necessarily  were,  in 
favour  of  the  prevalent  opinions. 

That  the  subject  may  be  rendered  as  simple  as 
possible,  I  shall,  in  the  first  place,  give  a  general  view 
of  the  laws  of  our  frame,  pointing  out  those  ascer- 
tained by  the  investigation  on  which  the  practical 
part  of  this  volume  is  founded,  and  entering  no 
farther  on  this  part  of  the  subject  than  is  necessary  to 
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give  the  reader  a  clear  comprehension  of  the  nature 
of  the  diseases  in  question. 

In  order  to  effect  this  in  the  best  way  I  can,  it  is 
necessary  for  me  to  enter  much  more  fully  into  the 
results  of  the  investigation  on  which  all  I  am  about 
to  say  is  more  or  less  founded,  than  I  have  done  in  any 
other  publication  ;  and  therefore,  while,  for  reasons 
stated  in  the  preface,  I  address  this  treatise  to  the 
public,  I  also  address  it  at  the  same  time  to  the  pro- 
fessional reader,  as  by  far  the  fullest  account  which 
has  appeared  of  those  results,  some  of  them  never 
having  been  previously  laid  before  the  public. 

All  the  functions  of  the  more  perfect  animal  may 
be  divided  into  two  systems,  the  influence  of  both  of 
which,  we  shall  find,  pervades  every  part,  even  the 
most  inactive  and  insensible,  of  our  frame :  the  vital 
system,  by  means  of  which  life  is  maintained;  and  the 
sensitive  system,  by  means  of  which  we  are  connected 
with  the  world  which  surrounds  us,  and,  consequently, 
on  which  all  our  enjoyments  and  sufferings  depend. 

Now,  distinct  as  the  objects  of  these  systems  are, 
from  the  manner  in  which  the  functions  of  each  in- 
fluence those  of  the  other,  the  actual  existence  of 
each  depends  on  that  of  the  other.  We  shall  find 
that,  in  the  more  perfect  animal,  the  existence  of  the 
vital  depends  as  much,  though  not  so  directly,  on  the 
sensitive,  as  that  of  the  sensitive  on  the  vital  system. 

It  is  this  part  of  the  subject,  as  appears  from  what 
is  said  in  the  preface,  on  which  M.  Le  Gallois  con- 
fesses his  investigations  throw  no  light.  Had  he 
seen  with  equal  clearness  the  other  deficiencies  of  his 
system,  he  would  have  done  greater  service  to  science 
by  the  important  additions  he  has  made  to  our  know- 
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ledge,  because  he  would  not  have  misled  by  his  in- 
genuity, where  he  found  the  more  simple  and  evident 
inferences  from  the  facts  he  had  correctly  ascertained 
could  not  serve  the  purpose  he  had  in  view. 

He  did  not  sufficiently  perceive  that  the  very  com- 
plicated nature  of  the  subject  of  his  experiments,  and 
the  relations  which  all  parts  of  it,  more  or  less,  bear 
to  each  other,  made  it  necessary  to  reject  every  in- 
ference, however  it  might  seem  a  necessary  conse- 
quence from  the  particular  facts  on  which  it  appeared 
to  be  founded,  which  was  in  any  way  inconsistent 
with  correct  inferences  from  other  well-ascertained 
facts,  relating  to  other  parts  of  the  animal  economy. 

Can  any  thing  be  more  evident,  for  example,  than 
that  the  destruction  of  the  powers  of  circulation, 
being  the  immediate  consequence  of  the  removal  of  a 
certain  part  of  the  brain,  must  depend  on  some  prin- 
ciple altogether  distinct  from  their  being  wholly 
dependent  on  the  spinal  marrow ;  the  powers  of  this 
organ,  although  in  some  respects  subjected  to  the 
brain,  having,  as  Le  Gallois  himself  admits,  and  as 
has  been  proved  to  be  the  case,  no  direct  dependence 
on  those  of  the  brain  ? 

Each  of  the  two  systems,  the  vital  and  sensitive, 
into  which  the  functions  of  the  more  perfect  animal 
arrange  themselves,  is  regulated  by  a  leading  power, 
which  is  the  chief  agent  in  all  their  functions,  and  to 
which  all  their  other  powers  are  subservient ;  and  on 
the  laws  of  these  systems,  and  the  various  relations 
they  bear  to  each  other,  the  whole  phenomena  of  the 
more  perfect  animal  depend. 

I  propose,  here,  to  make  the  reader  acquainted  with 
such  of  those  laws  and  relations  as  operate  in  the 
production,  and  consequently  demand  attention  in 
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the  prevention  and  cure,  of  the  diseases  I  am  about 
to  consider. 

In  the  more  perfect  animal*,  as  appears  from  facts 
which  were  either  generally  admitted  previously,  or 
are  now  admitted,  both  in  this  country  and  on  the  con- 
tinents with  which  we  are  in  immediate  intercourse, 
as  ascertained  by  the  long-continued  investigation 
referred  to  in  the  preface  t,  there  are  four  distinct 
sources  of  power,  of  which  no  one  is  immediately 
dependent  on  any  of  the  others  ;  the  sensorial  and 
nervous  powers  properly  so  called,  the  muscular 
power,  and  the  powers  of  the  living  blood.t 

Thus,  although  each  of  these  four  powers  has  an 
existence  not  immediately  depending  on  any  of  the 
others,  the  muscular  power  and  the  powers  of  the 
living  blood  are  capable  of  being  more  or  less 
directly  influenced  both  by  the  nervous  and  sensorial 
powers  :  by  the  nervous  powers  always  directly,  that 
is,  not  through  the  intervention  of  other  powers  ;  and 
by  the  sensorial  powers,  either  directly,  that  is, 
through  the  nerves  alone,  or  indirectly  through  the 
nervous  powers  properly  so  called,  and  with  respect 

*  Many  of  the  observations  I  shall  have  occasion  to  make,  do 
not  apply  to  the  animals  usually  termed  the  less  perfect. 

f  See  my  papers  distributed  through  the  Philosophical  Trans- 
actions of  London,  from  the  beginning  of  the  year  1815  to  the 
end  of  1836,  and  the  fourth  edition  of  my  Inquiry  into  the  Laws 
of  the  Vital  Functions,  published  in  1 839,  in  which  the  whole  of 
the  statements  here  referred  to,  though  not  the  whole  of  the  neces- 
sary inferences  from  them,  will  be  found. 

ij:  See  my  paper  On  the  Vital  Powers  of  the  more  perfect 
Animal,  in  the  second  part  of  the  Philosophical  Transactions  of 
London  for  1836,  and  the  second  part  of  the  fourth  edition  of  my 
Inquiry  into  the  Laws  of  the  Vital  Functions. 
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to  the  muscular  fibre,  not  only  as  far  as  re- 
lates to  its  excitement,  but  also  as  far  as  relates 
to  the  direct  privation  of  power,  that  is,  indepen- 
dently of  any  previous  excitement,  and  that,  even  to 
the  extent  of  the  total  privation  of  all  power  ;  and 
through  the  same  classes  of  nerves,  namely,  those  be- 
longing to  the  nervous  system  properly  so  called, 
and  those  which,  we  shall  find,  belong  to  the  sen- 
sorial system,  these  powers  are  subjected  to  each 
other,  without  the  intervention  of  any  other  powers.* 
And,  on  the  other  hand,  the  changes  which  originate 
in  the  muscular  fibre  as  well  as  other  sensitive  parts, 
and  in  the  living  blood,  through  those  two  sets  of 
nerves,  (neither  of  which  can  originate  any  change, 
and  therefore  may  be  regarded  as  parts  of  the  or- 
gans to  which  they  belong,)  influence  both  the  ner- 
vous and  sensorial  powers  ;  the  nervous  powers  always 
directly,  that  is,  through  their  nerves  alone,  which 
communicate  any  change  effected  by  these  powers, 
but  cannot  themselves  originate  any  change ;  the 
sensorial  powers,  either  directly  through  the  nerves 
of  the  sensorial  and  those  of  the  nervous  systems,  or, 
as  I  shall  presently  have  occasion  more  fully  to  point 
out,  indirectly  through  the  intervention  of  the  nerv- 
ous powers  themselves. 

Thus  it  is  that  an  extreme  impression  made  on 
the  organs  of  the  sensorial  powers  may,  either 
directly  or  indirectly,  destroy  all  the  powers  of  the 
more  perfect  animal ;  and  that,  if  the  cause  be  ex- 

*  The  nervous  power  properly  so  called  being  capable  of  pro- 
ducing such  changes  in  our  organs  as  immediately  influence  the 
sensitive  nerves,  and  the  sensorial  powers  being  capable  of  pro- 
ducing such  changes  in  our  organs  as  immediately  influence  the 
nerves  of  the  nervous  power  properly  so  called. 
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treme,  instantaneously,  as  we  see  happens  in  sudden 
and  extreme  mental  affections :  and,  on  the  other 
hand,  an  extreme  impression  made  on  the  organs  of 
the  nervous  power  itself  may  destroy  all  the  vital 
powers,  and,  consequently,  indirectly  the  sensorial 
power  also ;  and  that  instantly,  when  the  cause  is  ex- 
treme, as  we  see  happens  in  the  most  severe  cases  of 
nervous  apoplexy,  and  eventually,  in  all  fatal  cases 
of  this  disease. 

Thus  it  appears,  that,  although  the  sensorial  power 
exercises  no  direct  influence  on  the  organs  of  any 
vital  power  except  the  nervous  properly  so  called, 
it  may,  through  it,  influence  the  muscular  power  and 
the  powers  of  the  living  blood,  more  or  less  rapidly 
according  to  the  power  of  the  cause  applied,  and 
that,  even  to  the  immediate  and  total  destruction  of 
all  their  powers. 

The  nervous  power  thus  enacts  a  very  complicated 
set  of  functions.  It  is  not  only  the  most  immediate 
and  efficient  power  in  the  vital  system,  and  that  by 
which  all  the  other  powers  of  this  system,  properly 
so  called,  are  influenced,  and  is  therefore  correctly 
denominated  its  leading  power  ;  but,  as  we  have  just 
seen,  it  performs  the  functions  of  the  only  medium  by 
which  the  other  powers  of  the  living  animal  indirectly 
influence,  or  are  indirectly  influenced  by,  the  sen- 
sorial powers. 

Thus  it  is  that  an  injury  done  to  any  vital  organ 
may  either,  if  severe,  rapidly,  or,  if  less  severe  but  of 
a  permanent  nature,  by  degrees,  undermine  the  whole 
powers  of  the  system  ;  and  thus  we  shall  And  that 
certain  chronic  affections,  which  in  their  early  stages 
give  little  trouble,  and  consequently  command  but 
little  attention,  are  often  eventually  the  means  of 
destroying  all  our  powers. 
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The  nervwis  power,  moreover,  performs  other  func- 
tions of  the  most  important  nature.  It  constitutes 
an  essential  part  of  the  medium  through  which  the 
sensorial  powers  are  both  influenced  by  the  agents 
of  the  external  world,  and  through  which  those 
powers  influence  them.  Many  circum.stances  relating 
to  this  part  of  the  subject  it  will  be  necessary,  in  pre- 
paration for  the  practical  part  of  the  present  Treatise, 
here  to  consider  at  some  length. 

I  HAVE  had  occasion  to  observe,  that  as  the  sen- 
sorial power  properly  so  called  is  the  leading  power 
in  the  sensitive,  the  nervous  power  properly  so 
called  is  the  leading  power  in  the  vital  system  ;  the 
muscular  power  and  the  powers  of  the  living  blood 
being  under  command  of,  and  employed  by,  the  lead- 
ing power  of  each  system  ;  directly,  that  is,  through 
its  nerves  alone,  in  the  vital  system,  and  indirectly  in 
the  sensitive  system ;  its  leading  power  directly  in- 
fluencing no  other  but  the  nervous  power*,  by  which 
both  the  muscular  power  and  the  powers  of  the  living 
blood  are  directly  influenced.  By  keeping  these 
statements  in  view,  and  by  what  will  be  said  of  the 
nature  of  the  leading  powder  in  the  vital  system,  we 
shall  find  that  we  are  enabled  to  draw  a  well-defined 
line  between  the  sensorial  and  vital  functions ;  the 
want  of  which,  we  have  seen,  was  one  of  the  chief 
causes  of  the  errors  of  M.  Le  Gallois,  and  has  neces- 
sarily essentially  influenced  the  practical  department 
of  our  profession. 

*  That  is,  no  other  through  the  nerves  alone,  which,  we  have 
just  seen,  can  convey  the  impressions  they  receive,  but  can  them- 
selves originate  no  change,  there  being  no  proof  of  the  common 
opinion  that  the  connection  of  nerves  in  their  progress  influences 
the  phenomena  of  the  system  to  which  they  belong. 
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Such  are  the  powers  of  the  more  perfect  living 
animal,  and  the  relations  they  bear  to  each  other,  sup- 
ported either  by  facts  long  admitted  by  all,  or  by  the 
experiments  on  which  this  Treatise  is  in  a  great 
degree  founded,  the  most  important  results  of  which 
have  been  confirmed  both  in  this  country  and  on  the 
Continent ;  and  we  shall  find  certain  modifications  of 
many  formidable  diseases  yield  to  means  suggested  by 
the  results  here  referred  to,  which  have  resisted  the 
means  hitherto  employed. 

To  make  the  practical  part  of  the  subject  as  clear 
as  the  present  state  of  our  knowledge  admits  of,  it  is 
necessary  to  inquire  into  the  nature  of  the  powers  of 
the  more  perfect  animal,  and  the  principles  on  which 
they  co-operate  with  the  powers  of  the  inanimate 
world :  and  this  is  the  more  necessary,  that,  as  fully 
stated  in  the  preface,  there  is  no  other  branch  of 
physiology  respecting  which  our  knowledge  has  con- 
tinued so  defective,  as  respecting  the  laws  of  the 
nervous  system,  and  the  nature  of  its  powers,  on 
which  all  the  more  complicated  functions  of  the  more 
perfect  animal  in  a  greater  or  less  degree  depend. 

The  following  is  the  first  question  which  presents 
itself  in  such  an  inquiry.  Are  there  any  of  the  powers 
of  the  more  perfect  living  animal  which  it  possesses 
in  common  with  inanimate  nature  ? 

With  respect  to  two  of  these  powers  no  doubt  can 
arise.  It  is  evident  that  the  living  animal  possesses 
the  mechanical  power  in  common  with  inanimate 
nature.  Its  laws  are  the  same  in  both.  In  both, 
for  example,  velocity  can  only  be  obtained  by  the 
sacrifice  of  power.  It  is  equally  evident  that  the 
changes  effected  in  the  blood,  for  example,  in  the 
course  of  circulation,  and  the  opposite  of  these 
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changes  effected  in  its  passage  through  the  lungs, 
depend  on  the  same  laws  which  operate  in  the 
chemical  changes  of  inanimate  nature.  These  changes 
are  identical. 

We  are  now  to  inquire  how  far  either  of  the 
powers  which  effect  these  changes  in  the  living  animal 
is  derived  from  the  same  source  as  in  the  inanimate 
world ;  for,  however  identical  the  powers,  it  does  not 
follow  that  their  sources  are  the  same  in  both. 

It  is  evident  to  the  most  careless  observer,  that 
the  mechanical  powers  of  the  living  animal  derive 
their  source  from  a  vital  power  strictly  so  called, 
that  of  the  muscular  fibre,  there  being  no  power  of 
similar  properties  in  the  inanimate  world.  However 
identical  the  mechanical  power  of  the  muscular  fibre 
naay  be  with  other  mechanical  powers,  it  is  evident 
that  the  muscular  fibre  possesses  other  properties 
which  distinguish  it  from  all  the  powers  of  inanimate 
nature.  We  can  substitute  no  power  of  inanimate 
nature  for  the  functions  of  that  fibre. 

For  the  purpose  of  determining  this  question 
respecting  the  chemical  powers  of  the  living  animal, 
I  made  many  experiments,  an  account  of  which  the 
reader  will  find  in  the  Philosophical  Transactions  of 
London  for  1822  and  1836,  and  their  results  more 
concisely  recapitulated  in  the  last  of  these  years.  In 
the  second  part  of  the  fourth  edition  of  my  Inquiry 
into  the  Laws  of  the  Vital  Functions,  published  in 
1839*,  compared  with  the  late  experiments  of  Dr. 

*  In  the  end  of  1815,  I  laid  before  Sir  Joseph  Banks,  then  the 
President  of  the  Royal  Society  of  London,  an  account  of  experi- 
ments, the  results  of  which,  it  appears,  from  what  is  said  in  the 
preface,  have  been  publicly  confirmed  both  in  London  and  Paris, 
proving  the  identity  of  the  nervous  influence  and  voltaic  electricity. 
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Faraday,  an  account  of  which  is  pubHshed  in  the 
Philosophical  Transactions  of  London,  and  in  his 
treatise  entitled,  Experimental  Researches  in  Elec- 
tricity, published  in  1839,  it  appears  that  the  chemi- 
cal powers  of  the  living  animal  are  derived  from  the 
same  source  as  those  of  inanimate  nature,  namely,  the 
electric  power,  which,  from  its  being  applied  by  the 
nerves,  has,  in  the  living  animal,  obtained  the  name  of 
the  nervous  power  or  influence,  the  only  one  of  those 
powers  which  have  been  regarded  as  peculiar  to  the 
living  animal,  which  it  possesses  in  common  with  in- 
animate nature ;  the  source  of  the  sensorial  and 
muscular  powers,  and  the  powers  of  the  living  blood, 
being  peculiar  to  it  alone. 

That  it  possesses  the  source  of  the  nervous  power 
in  common  with  the  world  which  surrounds  it, 
appears  from  the  most  conclusive  of  all  tests,  which 
has  been  publicly  repeated  both  in  London  and 
Paris,  and  on  a  great  variety  of  animals,  with  the 
same  result,  namely,  that  when  a  certain  modification 
of  electricity  (voltaic  electricity)  is  supplied  in  suffi- 
cient power,  and  made  to  operate  under  the  same 
circumstances  under  which  the  nervous  influence 
operates  in  the  functions  of  life,  after  that  influence 
has  been  wholly  removed,  and  its  functions  in  conse- 
quence have  wholly  failed,  they  are  as  perfectly  per- 
formed by  voltaic  electricity  as  if  the  nervous  in- 
fluence itself  had  been  restored :  and  as  we  have  no 
means  of  distinguishing  any  power  but  by  its  effects, 
the  identity  of  the  effects  necessarily  implies  that  of 
the  power,  as  far  as  relates  to  its  general  nature.* 

*  The  experiments  by  which  the  positions  here  referred  to  were 
ascertained,  I  made  as  early  as  the  year  1815,  and  before  the  end 
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Such  then,  it  appears,  from  facts  which  I  beUeve 
are  now  generally  admitted,  is  the  pecuHarity  of  the 
nervous  power,  the  leading  power  in  the  vital  system 
of  the  more  perfect  animal.  It  is  an  agent  in  com- 
mon to  the  animate  and  inanimate  world,  but  much 
influenced  in  its  effects,  we  shall  find,  in  the  former, 
by  the  vital  powers  of  the  living  animal,  with  which  it 
is  there  associated  :  and  it  will  appear,  from  what  is 
said  in  the  second  part  of  this  volume,  that  we  are  in 
many  instances  not  a  little  assisted  by  this  knowledge 
in  the  cure  of  diseases  arising  from  or  influenced  by 
the  state  of  the  nervous  power  properly  so  called  :  and 
amongst  other  ways  in  which  it  affords  practical  as- 
sistance, it  has  enabled  us,  as  I  have  already  had  oc- 
casion to  observe,  to  draw  a  correct  line  of  distinction 
between  the  sensorial  and  nervous  powers  ;  the  want 
of  which  has  been,  in  many  ways,  felt  in  our 
profession. 


of  that  year  communicated  their  results  to  Sir  Joseph  Banks,  then 
President  of  the  Royal  Society  of  London,  in  a  paper  which^  as 
appears  from  the  following  extract  made  by  the  secretary  of  the 
society,  from  the  forty-second  volume  of  its  records,  was  laid 
before  the  Society  on  the  25th  of  January,  and  the  1st  and  8th  of 
February,  1816  ;  although,  for  reasons  detailed  in  the  fourth  edition 
of  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  its  contents 
were  not  published  in  the  Philosophical  Transactions  till  the  year 
1822. 

Extract  from  the  records  of  the  Royal  Society  by  the  secretary 
of  the  society.  "  Dr.  W.  Philip's  paper,  entitled,  «  Further  Experi- 
ments and  Observations  on  the  Relation  which  subsists  between 
the  Sanguiferous  and  Nervous  Systems,  particularly  on  the  Nature 
of  Secretion,  the  Use  of  the  Ganglia  and  Cause  of  Animal  Heat,' 
was  in  part  read  on  the  25th  January,  1816;  it  was  again  resumed 
on  the  1st  of  February  in  the  same  year,  and  concluded  on  the 
8th  February."  See  the  Journal  of  the  Royal  Society,  Vol.  XLIL, 
page  52.    See  also  the  Appendix  to  this  volume,  No.  I. 
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No  less  striking  a  peculiarity,  but  one  of  a  very 
different  nature,  distinguishes  the  sensorial  power, 
the  leading  power  in  the  sensitive  system. 

As  the  nervous  power  is  the  only  one  of  those 
powers  supposed  to  be  pecuUar  to  the  living  animal, 
which  has  been  found  to  be  common  to  it  and  inani- 
mate nature,  the  sensorial  power  is  the  only  one 
which,  from  possessing  none  of  the  properties  of  in- 
animate nature,  is  wholly  incapable  of  any  direct  in- 
tercourse with  any  of  its  agents. 

We  at  once  perceive  that  the  striking  analogy 
observed  between  all  the  other  functions  of  life  and 
the  operations  of  inanimate  nature — for  example, 
between  the  chemical  changes  effected  in  the  blood, 
both  in  the  course  of  circulation,  and  the  reverse  of 
those  changes  effected  in  it  in  its  passage  through  the 
lungs — bear  the  strongest  analogy  to  certain  changes 
effected  in  inanimate  nature.  In  the  functions  of  the 
sensorial  powers  all  trace  of  any  such  analogies  for- 
sakes us.  Sensation  and  volition,  for  example,  bear 
no  analogy  to  any  of  the  operations  of  inanimate 
nature. 

The  sensorial  power  possessing  none  of  the  pro- 
perties of  inanimate  nature,  and  thus  being  incapable 
of  direct  intercourse  with  its  agents,  is  yet,  as  ap- 
pears from  a  thousand  phenomena,  enabled  to  act 
in  concert  with  them.  By  what  means  is  this  re- 
sult effected  ? 

The  organs  of  all  living  powers,  with  the  exception 
of  those  of  the  sensorial  powers,  retain  certain  pro- 
perties of  the  matter  of  which  they  are  composed  ; 
while  in  the  living  animal  they  acquire,  from  their 
endowment  with  the  vital  principle,  a  capability  of 
acting  in  direct  concert  with  organs  possessing  vital 
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properties  alone,  as  far  as  they  are  brought  into  con- 
tact with  such  organs. 

Thus  we  have  seen,  from  the  relations  which  exist 
between  the  sensorial  and  nervous  powers  (notwith- 
standing the  latter  being  in  common  to  the  animate 
and  inanimate  world),  these  powers  brought  imme- 
diately under  the  influence  of  each  other ;  a  fact  on 
which  so  many  of  the  phenomena  of  the  more  perfect 
living  animal  depend. 

There  is  but  one  class  of  organs  in  the  more 
perfect  animal  which  may  be  said  to  come  into  contact 
with,  and  is  called  upon  for  immediate  intercourse 
with,  any  of  the  organs  of  the  sensorial  powers, 
namely,  those  of  the  nervous  powers  properly  so 
called.  They  are  the  only  organs  which  can  directly 
excite  the  sensorial  powers,  that  is,  through  their 
nerves,  and  the  nerves  of  the  sensorial  powers;  (which, 
as  neither  set  of  nerves  can  originate  any  change, 
may  themselves  be  regarded  as  parts  of  these  two 
classes  of  organs.)  This  is  the  only  medium  through 
which  the  sensorial  powers  can  be  directly  influenced  ; 
and,  in  fact,  the  only  case  in  which  any  other  organ 
comes  into  contact  with  any  sensorial  organ.  Thus 
it  is  that  the  organs  of  the  nervous  powers  properly 
so  called  are  the  only  means  which  can  directly  in- 
fluence the  sensorial  powers ;  while  the  nervous  powers 
themselves,  in  consequence  of  their  organs  retaining 
some  of  the  properties  of  the  matter  of  which  they 
are  composed,  are  influenced  in  other  ways  and  by 
other  means.  They  are  thus  enabled,  on  the  one 
hand,  to  receive  and  propagate  impressions  from  the 
agents  of  inanimate  nature,  whether  existing  within, 
or  only  occasionally  introduced  into,  our  bodies,  or 
applied  to  the  various  organs  of  sense  distributed  over 
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their  surfaces,  and,  on  the  other,  in  consequence  of 
their  vital  properties,  directly  to  influence  the  organs 
of  the  sensorial  powers. 

Such  are  the  means  by  which  impressions  made  by 
the  agents  of  the  external  world  excite  the  organs 
of  feeling,  volition,  and  all  other  functions  of  the 
sensorial  organs. 

But  these  functions,  we  find,  are  also  capable  of 
influencing  the  agents  of  the  external  world,  as  well 
as  of  being  influenced  by  them ;  otherwise  the  in- 
fluence exerted  on  the  sensorial  organs  by  that  world 
would  have  been  in  a  great  degree  useless. 

The  means  by  which  the  sensorial  organs  influence 
the  agents  of  the  external  world  are  more  complicated, 
but  equally  evident  when  the  laws  of  our  system  are 
borne  in  mind. 

The  nervous  power  properly  so  called,  it  appears 
from  all  that  has  been  said,  is  under  the  immediate 
influence  of  the  sensorial  powers  ;  and  when  we  wish 
to  influence  the  agents  of  the  external  world,  we 
have  but  one  means  by  which  this  can  be  done.  The 
muscles  of  voluntary  motion  are  called  into  action  by 
the  application  to  them  of  the  nervous  power  properly 
so  called,  that  is,  as  appears  from  what  has  been  said 
of  voltaic  electricity,  which  is  found  by  direct  expe- 
riment to  be  the  most  powerful  of  all  the  stimulants 
of  the  muscular  power  placed  through  the  vital  pro- 
perties of  the  organs  of  the  nervous  powers,  imme- 
diately under  the  influence  of  the  sensorial  powers. 

In  this  way  alone  can  the  sensorial  powers  in- 
fluence the  external  world  ;  and  by  the  means  just 
detailed,  the  agents  of  the  external  world  become  the 
sole  intermediate  link  by  which  the  whole  powers  of 
the  living  animal  are  elicited.    The  capabilities  of 
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the  animal  are  the  immediate  gift  of  the  Creator  ;  but 
the  stimulants  which  call  its  powers  into  action  are 
always  directly  or  indirectly  the  same  —  the  agents  of 
the  external  world.  We  see  this  well  illustrated  by 
the  perfect  foetus  immediately  before  it  is  brought 
into  the  world.  Its  powders,  with  the  exception  of 
respiration,  are  complete ;  but  its  actions  how  con- 
fined,— exactly  in  proportion  to  the  confined  degree  in 
which  it  is  exposed  to  those  agents,  for  all  are  the 
agents  of  the  external  world  which  are  external  to 
the  organs  of  the  sensorial  powers,  whether  they 
exist  in  our  own  bodies  or  elsewhere.  I  here  beg 
leave  to  quote  the  following  passage  from  the  paper 
which  the  Royal  Society  did  me  the  honour  to 
publish  in  the  second  part  of  the  Philosophical  Trans- 
actions for  the  year  1836,  which  forms  the  con- 
cluding part  of  what  is  there  said  on  this  subject, 
namely,  the  relation  which  the  living  animal  bears  to 
the  world  which  surrounds  him,  and  which  requires 
some  consideration  to  be  fully  understood. 

The  great  variety  of  the  phenomena  of  life  is 
one  cause  of  their  apparent  obscurity.  Such  is  their 
variety,  that  we  are  at  first  view  lost  in  attempting 
any  arrangement  or  even  enumeration  of  them.  An 
essential  step  towards  their  arrangement,  as  appears 
from  w^hat  has  been  said,  is  their  division  into  those 
which  are  the  immediate  results  of  the  co-operation 
of  the  principle  of  life  with  the  principles  of  inanimate 
nature,  and  those  which  have  no  immediate  depend- 
ence on  the  latter  powers ;  for  all  our  functions 
mediately  or  immediately  depend  on  'the  operations 
of  the  agents  of  inanimate  nature.  All  are  more  or 
less  directly  excited  by  impressions  originating  in 
their  agency. 
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The  most  purely  sensorial  functions,  our  pleasures 
and  pains,  are  as  dependent,  though  more  remotely, 
on  the  excitement  maintained  by  them,  as  the  func- 
tions of  the  organs  immediately  impressed  by  them. 
Have  not  the  excitements  of  memory  as  much  ori- 
ginated in  their  impressions,  as  their  more  direct 
effects  on  the  part  impressed  ?  And  when  the  nature 
of  our  bodies  and  the  circumstances  in  which  we  are 
placed  are  duly  considered,  what  other  result  could  be 
expected?  Our  organs,  being  composed  of  the  same 
materials  as  the  world  which  surrounds  us,  can  only 
be  directly  influenced  by  agents  of  their  own  nature ; 
and  from  that  world,  and  by  the  medium  of  those 
organs,  all  the  materials,  not  only  of  our  acquired 
knowledge*,  but  of  our  enjoyments  and  our  suffer- 
ings, are  derived. 

And  as,  on  the  one  hand,  all  our  functions  are 
more  or  less  immediately  excited  by  impressions  made 
by  the  agents  of  the  external  world  on  organs  com- 
posed of  materials  of  their  own  nature  ;  on  the  other, 
we  have  no  power  of  influencing  them,  but  through 
similar  means.  The  only  means  of  exciting  our 
mental  functions,  we  have  seen,  are  the  impressions 
of  those  agents  on  the  organs  of  sense  ;  and  our  only 
means  of  operating  beyond  our  own  bodies  are 
through  our  organs  of  motion.    Even  when  by  our 

*  We  are  born  with  the  knowledge  which  is  immediately  essen- 
tial to  our  existence.  The  infant  knows  as  well  how  to  suck  and 
how  to  breathe  as  the  adult.  Such  knowledge  is  called  instinctive, 
because  it  is  not  the  result  of  experience ;  but  it  is  no  less  true  that 
both  acts  are  voluntary,  no  muscles  are  employed  in  either,  except 
those  which  are  excited  by  the  will  alone.  See  my  papers  in  the 
Philosophical  Transactions  for  1833  and  1834,  on  the  nature  of 
sleep,  and  on  the  nature  of  death ;  also  Appendix,  No.  II. 
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mental  powers  we  influence  those  of  other  sentient 
beings,  it  is  as  much,  though  not  so  directly,  by  im- 
pressing the  agents  of  the  external  world  by  the 
latter  organs,  as  when  we  raise  a  weight  or  throw  a 
stone." 

It  appears,  from  what  has  been  said  in  the  preface, 
that  the  pecuharities  of  the  treatment  of  disease 
recommended  in  this  volume  are  founded  on  the 
results  of  the  investigation  by  which  the  positions 
which  have  been  stated  were  ascertained.  I  shall 
here  select  those  positions  on  which  the  peculiarities 
referred  to  more  immediately  depend,  and  endea- 
vour to  place  them  in  so  simple  a  point  of  view  that 
the  general  reader  may  understand  them. 

There  has  not  been  in  our  profession,  we  have 
seen,  any  decided  opinion  either  respecting  the  ge- 
neral nature  of  the  nervous  influence,  or  the  functions 
to  which  its  powers  are  limited ;  amongst  other  con- 
sequences of  which  are,  that  no  well-defined  line  has 
been  drawn  between  the  functions  of  the  nervous  and 
sensorial  powers  properly  so  called ;  and  even  what 
organs  are  employed  in  the  formation  of  the  nervous 
influence,  we  shall  find,  had  never  been  ascertained. 

I  have  already  had  occasion  to  point  out  that  the 
nervous  power  properly  so  called  is  the  leading 
power  in  the  vital  system ;  that  is,  is  not  only  the 
chief  power  employed  in  all  its  more  complicated 
functions,  but  also  that  power  which  controls  all  the 
other  powers  employed  in  them ;  and  it  is  conse- 
quently on  this  system  that  the  various  phenomena 
both  of  health  and  disease  more  immediately  depend. 
It  is  only,  as  appears  from  what  has  already  been 
said,  through  the  intervention  of  the  nervous  system 
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properly  so  called,  that  the  sensorial  power,  the 
leading  power  in  the  sensitive  system,  having  no 
direct  influence  on  the  vital  organs,  can  influence 
the  states  either  of  health  or  disease. 

If  such  be  the  facts,  and  the  general  nature  of  the 
nervous  power  be  such  as  stated  in  this  volume,  as 
the  first  physiologists,  both  of  this  country  and  the 
continent,  I  believe,  now  admit ;  it  becomes  an  object 
of  no  small  consequence  in  the  treatment  of  disease, 
accurately  to  ascertain  the  organs  which  supply  it : 
by  which  we  have  reason  to  believe  that  considerable 
light  must  be  thrown  on  the  treatment  of  those  dis- 
eases, a  very  numerous  and  important  class  we  shall 
find,  which  have  their  origin  in  diseased  states  of  this 
power,  or,  more  correctly  speaking,  of  the  organs  on 
which  its  supply  depends  ;  for  if  what  has  been  stated 
in  this  volume  respecting  the  nature  of  that  power 
be  correct,  the  nervous  influence  itself  cannot  be  the 
subject  of  disease.  It  can  only  vary  in  quantity  ac- 
cording to  the  state  of  the  organs  by  which  it  is  sup- 
plied. I  have  had  occasion  to  observe  in  the  preface, 
that  while  our  knowledge  of  the  animal  economy  has 
in  almost  all  other  departments  been  improving, 
little  or  no  addition  has  been  made  to  it  in  the 
department  of  the  nervous  system  during  several 
centuries.  The  same  ignorance  of  the  nature  of  the 
nervous  power  itself,  and  the  same  errors  of  doctrine 
respecting  it,  and  even  respecting  the  organs  which 
supply  it,  which  we  shall  find  have  so  unfavourably 
influenced  the  practical  department  of  our  profession, 
influence  it  still. 

I  shall  here  confine  myself  to  the  facts  which  it  is 
necessary  for  the  reader  to  keep  in  view  in  order  to 
understand  the  principles  of  the  treatment  recom- 
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mended  in  the  present  volume.  The  proofs  of  those 
facts  he  will  find  in  twelve  papers  published  in  the 
Philosophical  Transactions  of  London,  between  the 
beginning  of  the  year  1815  and  the  end  of  1836, 
and  the  fourth  edition  of  my  Inquiry  into  the  Laws 
of  the  Vital  Functions,  published  in  1839  ;  from  which, 
among  the  other  positions  ascertained  by  the  experi- 
ments detailed  in  these  works,  it  appears  that  the 
brain  and  spinal  marrow  are  the  only  organs  which 
prepare  the  nervous  influence  properly  so  called. 

It  has  been,  and  still  is  supposed  that  the  ganglions 
and  plexuses  prepare  that  nervous  influence  which 
operates  in  the  vital  system,  because  it  was  pbserved 
by  the  anatomist  that  all  vital  organs  are  supplied  by 
nerves  issuing  from  them  ;  but  they,  and  the  other 
ganglionic  nerves,  we  shall  find,  perform  functions  of 
a  wholly  different  nature.  It  appears,  from  a  paper 
which  the  Royal  Society  of  London  did  me  the 
honour  to  publish  in  the  Philosophical  Transactions 
of  the  year  1 829,  that  they  are  incapable  of  supplying 
any  influence  which  in  any  way  controls  the  vital 
organs ;  while,  on  the  other  hand,  it  appears,  from 
other  experiments  already  referred  to,  that  they  are 
only  the  means  of  combining  and  directly  conveying 
the  influence  of  organs  distributed  through  all  parts 
of  the  brain  and  spinal  marrow,  to  every  part  of  the 
vital  system,  however  distant  and  minute  \  for,  as  it 
also  appears  from  direct  experiments,  there  is  not 
one  of  the  minutest  capillary  vessels,  too  minute  to 
be  seen  without  the  aid  of  the  microscope,  that  is  not 
capable  of  being  influenced  by  every  part  of  both  of 
these  organs,  from  the  uppermost  surface  of  the 
brain  to  the  lowest  portion  of  the  spinal  chord ;  and 
that,  not  through  the  intervention  of  other  active 
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organs,  as  the  brain  influences  a  large  proportion  of 
the  muscles  of  voluntary  motion,  through  the  spinal 
marrow,  but  directly  by  nerves  which,  themselves, 
can  originate  no  change,  sent  by  means  of  the  gan- 
glionic system  to  each  individual  part  of  the  vital 
system,  however  distant  and  minute ;  the  combined 
power  of  the  whole  brain  and  spinal  marrow,  being 
required  for  the  formation  of  the  nervous  influence 
employed  in  all,  even  the  most  minute,  vital  organs. 

If  any  considerable  portion  of  either  the  brain  or 
spinal  marrow  be  removed,  or  their  functions  in  any 
way  impeded,  the  vital  powers  of  the  whole  system 
are  found  to  fail  exactly  in  proportion  to  the  extent  of 
the  part  so  destroyed  or  impeded  in  its  functions  ;  and 
if  the  nerves  which  convey  from  the  ganglionic  sys- 
tem the  combined  influence  of  every  part  of  these  or- 
gans to  any  particular  part  of  our  frame  be  prevented 
from  conveying  it,  the  vital  organs  of  that  particular 
part  lose  their  functions,  while  those  of  all  other  parts 
remain,  except  as  far  as  they  are  affected  by  the  loss 
of  power  in  the  former  organs,  provided  the  brain 
and  spinal  marrow  be  left  entire  ;  both  results  proving 
that  it  is  the  failure  of  this  particular  nervous  in- 
fluence, which  takes  its  origin  from  all  parts  of  the 
brain  and  spinal  marrow,  and  is  distributed  to  the 
vital  organs  alone,  which  is  the  cause  of  those  results. 
Such  appears  to  be  the  sole  uses  of  the  ganglions 
plexuses  and  other  nerves  which  belong  to  the  gan- 
glionic system.  This  system  combines  and  conveys 
to  the  vital  organs  in  all  parts  of  the  frame  the  in- 
fluence of  organs  distributed  through  every  part  of 
the  brain  and  spinal  marrow ;  but  is,  itself,  wholly 
incapable  of  preparing  any  part  of  that  influence.* 

*  See  a  paper,  entitled  "  On  the  Relation  which  exists  between 
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Thus  it  is  that  the  functions  of  the  ganglionic  system 
have  necessarily  remained  unknown,  till  it  was  found 
that  the  nervous  influence  bestowed  on  the  vital 
organs  requires  for  its  formation  the  united  power  of 
organs  distributed  through  every  part  of  the  brain 
and  spinal  marrow.  It  is  evident,  therefore,  that  till 
this  knowledge  was  acquired  we  possessed  no  data 
by  which  the  uses  of  that  system  could  be  ascertained. 

It  is  easy  for  the  anatomist  to  determine  that  the 
vital  organs  are  all  supplied  with  nerves  which  pro- 
ceed from  the  ganglions  and  plexuses  ;  but  many  of 
the  parts  concerned  are  too  minute  for  his  observa- 
tions, to  admit  of  his  tracing  the  connection  of  nerves 
which  exists  between  the  brain  and  spinal  marrow 
and  the  ganglionic  system.  This  connection,  how- 
ever, as  we  have  seen,  can  with  ease  be  traced  by 
the  experimentalist.  It  appears,  from  what  has  been 
said,  that  experiments,  of  too  simple  a  nature  to 
admit  of  deception,  at  once  prove  the  immediate 
and  universal  influence  which  exists  between  the 
brain  and  spinal  marrow  and  the  ganglionic  system, 
which,  it  appears  from  these  experiments,  derives  all 
its  powers  from  those  organs,  being,  itself,  wholly  in- 
capable of  producing  any  nervous  influence  properly 
so  called  ;  an  oversight  which  has  produced,  as  will 
appear  from  what  is  said  in  the  second  part  of  this 
treatise,  the  most  fatal  effects  in  an  extensive  class  of 
diseases  ;  because  it  having  been  supposed  that  the 
brain  and  spinal  marrow  have  no  influence  on  the 
vital  organs,  it  was  a  necessary  inference  that  they 


the  nervous  and  muscular  systems  in  the  more  perfect  Animals ; " 
which  the  Royal  Society  of  London  did  me  the  honour  to  publish 
in  the  Philosophical  Transactions  for  1833 ;  also  Appendix,  No.  III. 
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cannot,  in  any  degree,  either  cause  or  regulate  their 
diseased  states. 

Thus  it  is  that  Dr.  Alison,  Professor  of  the  Insti- 
tutes of  Medicine  in  the  University  of  Edinburgh, 
which  may  be  regarded  as  one  of  the  first  medical 
schools,  has  in  a  late  publication,  entitled      A  Dis- 
sertation  on  the  State  of  Medical  Science,  from 
the  Termination  of  the  Eighteenth  Century  to  the 
present  Time  (1834)*,"  made  the  following  state- 
ments :  — 

In  regard  to  the  functions  of  nutrition,  secre- 
tion,  and  excretion,  to  which  the  circulation  is  sub- 
servient,  perhaps  the  most  important  information 
lately  obtained  is  of  a  negative  character.  Not- 
withstanding  the  opposite  opinion  of  some  eminent 
physiologists,  it  may  be  stated  as  the  general  belief, 
and  as  a  fair  inference  from  a  review  of  the  different 
"  departments  of  living  beings,  as  well  as  from  ex- 
periments  and  observations  on  the  higher  animals, 
that  these  processes  are  independent  of  any  influ- 
ence  or  energy  necessarily  derived  from  the  nervous 
system." 

From  the  first  part  of  the  present  volume  it  ap- 
pears, and  that  from  experiments  the  accuracy  of 
which  have  now  been  admitted  by  the  first  physio- 
logists both  of  this  country  and  the  Continent,  that 
the  foregoing  positions  of  Dr.  Alison,  although  he  is 
right  in  stating  them  to  be  at  present  the  general 
belief  of  the  profession,  are  wholly  unfounded  ;  the 
brain  and  spinal  marrow  being  the  only  organs  which 
supply  the  nervous  influence  properly  so  called  : 
and  from  the  second  part  of  this  volume  it  appears  to 


*  See  the  CyclopEedia  of  Practical  Medicine. 
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how  extensively  fatal  a  result  this  misconception  has 
led  in  the  practical  department  of  our  profession, — one 
of  the  causes,  indeed,  as  stated  in  the  preface,  of  the 
present  publication.* 

In  consequence  of  the  nature  of  the  nervous  in- 
fluence properly  so  called  not  having  been  under- 
stood, all  our  knowledge  respecting  this  branch  of 
physiology  has  been  confused  and  unsatisfactory.  It 
has  been  supposed  that  all  nerves  convey  a  similar 
influence,  nor  am  I  aware  that  any  attempt  has  been 
made  to  distinguish  its  different  species.  Although 
their  properties,  we  shall  find,  are  of  the  most  dis- 
similar nature,  we  speak  as  if  there  were  but  one 
species  of  this  influence ;  and  it  seems  to  have  been 
taken  for  granted  that  such  is  the  case,  the  question, 
as  far  as  I  know,  never  having  been  made  a  subject 
of  inquiry.  When  the  whole  of  the  facts  which  have 
been  laid  before  the  reader  in  the  Philosophical 
Transactions,  and  my  Inquiry  into  the  Laws  of  the 
Vital  Functions,  are  duly  considered,  it  will  be  found, 
as  stated  in  the  preface,  that  there  are  three  different 
species  of  nervous  influence,  each  conveyed  by  its 
own  class  of  nerves,  of  essentially  different  properties 

*  The  first  edition  of  my  Inquiry  into  the  Laws  of  the  Vital 
Functions  was  published  as  early  as  1817?  and  an  account  of  the 
experiments  respecting  the  nature  of  the  nervous  influence  was 
^  laid  before  the  Royal  Society  as  early  as  January  1816  (see 
memorandum  of  this  in  the  Records  of  the  Society,  Vol.  XLII. 
p.  52. ;  and  also  the  Appendix  to  this  volume,  No.  IV. ),  although 
no  account  of  them  appeared  in  the  Philosophical  Transactions 
till  the  year  1822,  when  the  experiments  on  this  subject  were 
publicly  repeated,  by  direction  of  Sir  Humphrey  Davy,  then 
president  of  the  Royal  Society,  at  the  rooms  of  the  Royal  Insti- 
tution ;  Sir  Benjamin  Brodie  having  done  the  author  the  honour 
of  offering  to  operate  under  his  direction. 
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and  origins ;  and  so  much  is  this  the  case,  that  the 
three  species  have  not  even  one  property  in  common  ; 
and  nothing  can  be  more  strikingly  dissimilar  than 
their  origins,  nor  has  there  been  any  distinct  idea  of 
the  properties  of  any  one  of  these  species,  nor  of  the 
functions  to  which  their  different  powers  are  limited  : 
the  consequence  is,  that,  no  well-defined  line  having 
been  drawn  between  the  nervous  and  sensorial  powers 
properly  so  called,  the  subject  is  still  farther  involved. 

The  three  species  of  nervous  influence,  namely, 
that  of  the  nerves  of  voluntary  motion,  that  of  the 
nerves  which  maintain  the  functions  of  assimilation, 
secretion,  and  excretion,  and  by  which  the  muscles 
of  involuntary  motion  are  excited,  and  that  species 
conveyed  by  the  nerves  of  sensation,  each  belong  to 
a  class  of  nerves  of  wholly  different  origins  from  each 
other. 

The  nature  of  the  nervous  influences  conveyed  by 
the  two  first  classes  of  nerves  so  far  resemble  each 
other,  that  all  their  powers  are  chemical;  but  in  other 
respects  these  influences  are  of  the  most  dissimilar 
nature.  Even  the  excitement  of  the  muscular  fibre 
does  not,  in  both  classes  of  nerves,  obey  the  same 
laws.  The  influence  conveyed  by  the  remaining 
class,  the  nerves  of  sensation,  has  no  property  what- 
ever in  common  with  that  conveyed  by  either  of  the 
two  former  classes. 

The  influence  conveyed  by  the  first  class,  those  of 
voluntary  motion,  possesses  a  simplicity  of  function 
corresponding  to  that  of  its  origin,  each  nerve  arising 
from  one  particular  part,  either  of  the  brain  or  spinal 
marrow,  no  other  parts  of  these  organs  being  capable 
of  influencing  them,  and  the  only  function  of  each 
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nerve  is  that  of  exciting  particular  muscles  of  volun- 
tary motion. 

Of  a  far  more  complicated  and  important  nature 
are  the  functions  as  well  as  the  origins  of  the  in- 
fluence conveyed  by  the  second  class  of  nerves. 
While  it  is  the  means  of  exciting  the  muscles  of  in- 
voluntary motion,  it  is  the  chief  agent  in  all  the 
functions  of  assimilation,  secretion,  and  excretion,  on 
which  the  formation  and  maintenance  of  our  frame 
immediately  depend  ;  the  source  from  which  it  de- 
rives these  complicated  powers  is  in  the  same  degree 
complicated,  compared  with  that  from  which  the 
influence  conveyed  by  the  nerves  of  voluntary  mo- 
tion derive  their  only  function.  We  have  just  seen, 
in  the  latter  class  of  nerves,  each  nerve  taking  its 
origin  from  only  one  particular  part,  either  of  the 
brain  or  spinal  marrow ;  while  it  appears,  from  the 
experiments  above  referred  to,  that  the  second  class 
of  nerves  have  their  origin  in  every  part  of  those 
organs,  the  powers  of  which,  by  the  arrangements  of 
the  ganglionic  system,  are  combined  and  directly 
bestowed  on  every  the  most  minute  vital  organ,  even 
a  capillary  vessel,  as  above  observed,  so  small  as  to 
be  invisible  without  the  aid  of  the  microscope. 

The  influence  conveyed  by  the  nerves  of  sensation, 
although  in  all  respects  so  dissimilar  in  its  nature 
from  that  conveyed  by  the  first  class  of  nerves,  yet 
resembles  it  both  in  the  simplicity  of  its  function  and 
the  origin  of  its  nerves. 

When  we  turn  to  the  species  of  nervous  influ- 
ence conveyed  by  the  nerves  of  sensation,  we  find 
ourselves,  as  when  we  turned  from  the  other  func- 
tions of  the  more  perfect  animal  to  those  of  the 
sensorial  power,  in  a  new  world.    The  striking  ana- 
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logy  which  subsists  between  the  operations  of  the 
two  species  of  nervous  influence  we  have  been  con- 
sidering and  the  phenomena  of  inanimate  nature 
wholly  forsakes  us.  In  the  influence  conveyed  by 
the  nerves  of  sensation  we  find  no  property  that  bears 
the  least  resemblance  to  a  chemical  process.  It  has, 
I  have  just  had  occasion  to  observe,  like  the  influence 
conveyed  by  the  nerves  of  voluntary  motion,  only 
one  property,  and  its  nerves  but  one  origin, — but,  in 
both  instances,  of  how  wholly  different  a  nature. 
The  one  excites  the  muscular  fibre  alone,  the  other 
the  sensorial  powers  alone  ;  the  phenomena  of  which 
bear  not  the  most  distant  analogy  to  any  of  the  opera- 
tions of  inanimate  nature.  The  nerves  of  the  one 
arise  from  particular  parts  of  the  brain  and  spinal 
marrow  alone ;  organs  which,  although  themselves 
insensible,  bestow  sensibility  on  other  parts  ;  those  of 
the  other,  from  all  sensitive,  but  no  other,  parts.  The 
nerves  of  sensation  form  no  part  of  the  nervous  sys- 
tem properly  so  called ;  they  belong  to  the  sensorial 
system,  and  have  only  from  their  resemblance  to  the 
former  nerves  been  associated  with  them.  The 
property  of  the  influence  they  convey  has  nothing  in 
common  with  the  influences  conveyed  by  the  two 
first  classes  of  nerves.  It  is  only  required  where  sen- 
sorial organs  exist,  of  which  we  have  seen  it  is  the 
sole  direct  stimulant ;  other  agents,  instead  of  ex- 
citing their  functions,  tending  directly  to  destroy 
their  powers. 

All  the  functions  of  the  two  first  classes  of  nerves 
being  chemical,  we  have  reason  to  believe,  from  the 
usual  simplicity  of  the  works  of  nature,  that  they  de- 
pend on  the  same  agent  that  operates  in  the  chemical 
changes  of  inanimate  nature  ;  an  inference  which  ap- 
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pears  to  be  confirmed  by  the  late  experiments  of  Dr. 
Faraday*,  for  it  appears  from  them  that  all  chemical 
processes  are  electrical  phenomena.  Dr.  Faraday 
obliged  me  by  addressing  to  me  the  following  let- 
ter, with  permission  to  publish  it :  — 

Royal  Institution, 
10th  Nov.  1841. 

My  dear  Sir, 
I  FIND,  by  looking  over  my  papers,  that  the  first 
free  expression  of  the  opinion  that  chemical  and 
electrical  force  is  essentially  the  same,  is  in  paragraph 
877.  in  the  seventh  series  of  Experimental  Re- 
searches read  to  the  Royal  Society,  April,  1834. 
Previous  expressions  may  be  found  in  paragraph  377» 
January,  1833,  and  paragraphs  713.  783.  850. 
January,  1834,.  showing  the  gradual  progress  of  the 
idea  in  my  mind  ;  the  full  conviction  of  its  truth  is 
stated  in  the  sixteenth  and  seventeenth  series,  Ja- 
nuary, 1840. 

Ever,  my  dear  Sir, 

Your  faithful  servant, 

M.  Faraday. 

Dr.  W.Philip. 

Thus,  at  the  distance  of  five  and  twenty  years, 
have  my  inferences  respecting  the  nature  of  the 
nervous  influence  derived  no  trifling  support  from 
the  labours  of  this  philosopher,  so  celebrated,  par- 
ticularly in  the  chemical  departments  of  science. 

It  was  the  striking  analogy  which  exists  between 
all  the  immediate  effects  of  the  nervous  influence 
properly  so  called,  that  is,  the  influence  conveyed  by 
the  first  two  classes  of  nerves,  and  the  chemical  phe- 

*  See  Philosophical  Transactions  of  London. 
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nomena  of  inanimate  nature,  together  with  the  great 
chemical  powers  of  the  hving  animal  and  of  voltaic 
electricity,  that  first  led  me  to  suspect  that  the  cause 
which  immediately  operates  in  both  must  in  its 
general  nature  be  the  same  ;  and  the  circumstance 
of  voltaic  electricity  being  the  best  known  stimulant 
of  the  muscular  fibre,  appeared  to  confirm  this  in- 
ference ;  for  it  is  consistent  with  what  we  observe  of 
the  wisdom  of  Nature,  that  the  means  best  fitted  for 
her  purpose  should  be  chosen. 

The  stimulants  of  the  inanimate  world,  as  may  be 
inferred  from  what  has  already  been  said,  are,  directly 
or  indirectly,  the  only  stimulants  of  all  our  organs, 
even  those  of  the  sensorial  powers,  which  can  only 
be  excited  through  the  nerves  of  sensation  ;  for  the 
nerves  of  sensation,  we  have  seen,  retain  enough  of 
the  properties  of  the  matter  of  which  they  are  com- 
posed, to  be  excited  by  the  stimulants  of  inanimate 
nature,  and  thus  to  act  in  concert  with  its  agents,  and 
to  propagate  the  impressions  made  by  those  agents. 

It  appears,  from  the  investigation  on  which  this 
volume  is  founded,  that  all  the  phenomena  of  the 
sympathy  of  parts,  a  law  which  more  than  any  other 
of  our  frame  influences  the  progress  of  disease,  and 
particularly  of  the  most  important  class  of  the  diseases 
treated  of  in  this  volume,  take  place  through  the 
medium  of  the  central  organs,  the  brain  and  spinal 
marrow,  and  in  no  instance  in  consequence  of  the 
connection  of  nerves  in  their  progress  to  the  parts 
they  supply ;  the  brain  and  spinal  marrow  being 
the  only  active,  the  nerves  always  the  passive,  parts 
of  the  nervous  system.    The  latter  possess  no  in- 
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fluence  but  that  which  they  receive  and  convey  from 
the  former  organs  ;  and  therefore,  as  I  have  ah'eady 
had  occasion  to  observe,  can  originate  no  change. 

After  due  preparation  in  the  stomach  and  duo- 
denum, that  is,  the  intestine  into  which  the  stomach 
discharges  the  food  after  it  has  in  the  stomach  been 
brought  into  the  state  we  call  chyme,  (for  the  di- 
gestion is  not  completed  till  the  contents  of  the  sto- 
mach are  mixed  with  the  bile  and  other  juices  poured 
into  this  intestine,  which  may  be  regarded  as  a  second 
stomach  ;  in  which  our  food  is  formed  into  what  is 
called  the  chyle,  that  is,  food  in  the  state  in  which  it 
is  duly  prepared  for  being  converted,  by  the  chemical 
powers  of  the  nervous  influence  properly  so  called, 
into  the  various  organs  of  our  bodies,)  it  then  enters 
the  remaining  part  of  the  alimentary  canal,  which  in 
the  human  body  is  of  great  length,  and  copiously 
supplied  with  absorbent  vessels,  by  which  the  chyle 
is  taken  up  and  conveyed  into  the  general  mass  of 
blood,  and  thus  supplied  to  all  parts  of  the  body  ; 
the  changes  by  which  the  chyle  is  formed  in  the  sto- 
mach and  duodenum,  and  those  by  which  it  is  con- 
verted into  the  various  organs  of  our  bodies,  being 
both  the  immediate  effect  of  one  agent,  the  nervous 
influence  properly  so  called,  supplied,  in  the  w^ay 
above  explained,  by  the  brain  and  spinal  marrow 
alone ;  the  nature  of  which  we  have  fully  considered, 
as  far  as  we  can  ascertain  the  nature  of  any  power  ; 
that  is,  we  have  ascertained  what  power  operates  in 
its  phenomena,  by  experiments  the  results  of  which 
are  now  generally,  both  in  this  country  and  abroad, 
admitted  to  be  correct ;  and  by  this  knowledge,  as  I 
have  already  had  occasion  to  observe,  we  find  we 
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have  been  enabled  essentially  to  improve  our  treat- 
ment of  disease. 

It  farther  appears,  from  the  same  investigation, 
that  the  capillary  vessels  perform  a  more  important 
part  in  the  circulation  than  has  been  ascribed  to 
them. 

Many  experiments  detailed  in  the  papers  above 
referred  to  in  the  Philosophical  Transactions,  and  in 
the  fourth  edition  of  my  Inquiry  into  the  Laws  of 
the  Vital  Functions,  prove  that  the  influence  of  the 
contractions  of  the  heart  does  not  extend  to  the  ca- 
pillary vessels.  If  a  ligature  be  thrown  round  all  the 
vessels  attached  to  the  heart,  and  the  heart  cut  out, 
no  change  in  the  motion  of  the  blood  in  the  capillary 
vessels  takes  place  ;  the  blood  continues  to  move 
in  those  vessels  in  precisely  the  same  way,  and  with 
precisely  the  same  velocity,  as  while  the  circulating 
system  was  entire,  and  the  heart  beating  as  in  health  ; 
and  only  fails  as  the  supply  of  blood  from  the  larger 
arteries  fails  ;  being  supported  in  the  healthy  animal 
by  the  power  of  the  vessels  themselves,  which  possess 
all  the  properties  of  a  muscular  power.  * 

It  thus  appears  that  both  the  nervous  and  muscular 
powers  of  the  capillary  vessels  are  provided  for  with 
a  care  proportioned  to  the  importance  of  the  functions 
they  perform  ;  for  all  the  functions  of  assimilation, 
secretion,  and  excretion  are  effected  by  the  action  of 
that  nervous  influence  which  is  prepared  by  all  parts 

*  See  my  paper  On  the  Powers  of  Circulation,  in  the  Phi- 
losophical Transactions  for  1831,  Part  II.,  and  the  fourth  edition 
of  my  Inquiry  into  the  Laws  of  the  Vital  System  ;  also  Appendix 
to  this  volume,  No.  V. 
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of  the  brain  and  spinal  marrow,  and  applied  by  the 
minute  extremities  of  the  nerves  to  the  blood  con- 
veyed by  the  capillary  vessels  on  which  they  are  dis- 
tributed ;  each,  even  the  most  minute  vessel,  as  above 
observed,  receiving  its  nervous  influence  directly 
from  every  part  of  the  only  organs  which  supply  that 
influence  properly  so  called,  and  possessing  a  mus- 
cular power  capable  of  supporting  the  due  motion  of 
the  blood,  altogether  independently  of  aid  from  any 
other  organ,  and  by  the  peculiar  origin  and  distri- 
bution of  their  nerves  placed  under  the  same  com- 
plicated influence,  that  of  every  part  of  the  brain  and 
spinal  marrow  which  is  required  for  the  functions  of 
assimilation  and  secretion.  * 

All  the  functions  of  the  nervous  power  are  effected 
by  the  minute  extremities  of  the  nerves,  which,  on 
the  one  hand,  are  intimately  blended  with  the  mus- 
cular coat  of  those  vessels,  and,  on  the  other,  brought 
into  contact  with  the  fluids  they  convey  ;  the  blood, 
from  their  lessening  capacities,  being  mechanically 
divided  in  them  into  red  and  colourless,  in  all  organs 
where  the  functions  of  assimilation  and  secretion  are 
performed  5  from  which  we  may  infer  that  this  di- 
vision is  essential  to  the  changes  necessary  to  the  due 
performance  of  those  functions  :  and  we  have  just 
seen  that  the  nervous  influence  which  effects  these 
changes,  which  are  all  chemical,  is  of  the  same  ge* 
neral  nature  with  the  chemical  agent  which  operates 
in  inanimate  nature. 

We  thus,  together  with  what  has  been  said  of  the 

*  As  soon  as  it  was  ascertained  that  any  part  of  the  blood 
passes  through  a  second  set  of  capillary  vessels  before  it  returns  to 
the  heartj  we  might  have  been  assured  that  the  motion  of  the 
blood  in  them  is  independent  of  the  action  of  the  heart. 
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processes  of  the  digestion  and  distribution  of  our  food, 
arrive,  as  nearly  perhaps  as  we  can  ever  expect  to  do, 
at  a  knowledge  of  the  functions  which  immediately 
maintain  life ;  namely,  the  immediate  means  by 
which  our  food  is  converted  into  the  various  organs  of 
our  frame. 

Of  the  principle  of  life,  as  of  other  powers,  we  can 
know  nothing  but  its  properties  :  any  more  intimate 
knowledge  of  any  principle  is  not  merely  beyond  the 
limits,  but  the  nature,  of  our  minds.  When  we  make 
ourselves  acquainted  with  a  property  of  any  principle 
previously  unknown,  and  class  it  with  the  other  phe- 
nomena of  that  principle  in  a  clear  and  satisfactory 
manner,  we  consider  ourselves  as  understanding  the 
nature  of  that  property;  and  justly,  both  because  the 
human  mind  can  go  no  farther  than  ascertain  the 
principle  on  which  any  particular  phenomenon  de- 
pends ;  and,  if  it  could,  in  our  present  state  we  can  see 
no  useful  application  which  could  be  made  of  such 
knowledge.  We  have  determined,  for  example,  that 
the  general  nature  of  the  phenomena  of  the  nervous 
influence  properly  so  called,  and  voltaic  electricity, 
are  essentially  the  same  ;  and  this  knowledge,  we  shall 
find,  leads  to  a  more  successful  treatment  of  certain 
diseases.  Of  an  intimate  knowledge  of  the  nature  of 
the  principle  on  which  these  phenomena  depend,  in 
the  present  state  of  our  being,  what  use  could  be 
made  ?  Our  aim  is  to  class  together  the  whole  of  the 
phenomena  of  each  principle,  that  we  may  distinctly 
perceive  where  each  operates.  This  alone  is  the 
knowledge  which  can  prove  useful  to  us,  and  the 
only  knowledge  which  we  possess,  or  ever  can  pos- 
sess, of  gravitation,  or  any  other  principle  the  most 
familiar  to  us. 
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It  saves  much  useless  labour,  in  all  inquiries,  in 
the  first  place  to  determine  what  is  attainable,  and  in 
the  second,  that  which,  if  attained,  will  be  useful: 
precautions  often  neglected  in  those  disquisitions 
which  have  no  immediate  connection  with  the  com- 
mon affairs  of  life ;  such  as  inquiries  into  the  nature 
of  the  vital  principle,  &c.  &c. ;  in  which  men  of  con- 
siderable talents,  in  our  profession  and  others,  have 
often  most  uselessly  employed  themselves  ;  for  even 
such  writers  as  Hartly  and  Hunter  are  liable  to  this 
charge.  It  is  Haller's  greatest  praise,  that,  having 
been  more  than  any  other  physiologist  of  his  time 
engaged  in  physiological  discussions,  he  avoided  such 
errors.  He  may  be  regarded  as  the  first  who,  to  any 
great  extent,  introduced  the  principle  of  correct  in- 
duction into  such  discussions ;  and  although,  from 
too  hasty  inferences,  he  was  occasionally  led  into 
error,  —  as  in  some  points  respecting  the  rela- 
tions which  subsist  between  the  nervous  and  sangui- 
ferous systems,  —  I  think  we  cannot  help  regarding 
him  as  the  greatest  reformer  of  our  physiological 
systems.  His  discussions  relate  to  no  subjects,  on 
which  all  labour  must,  in  the  nature  of  things,  be 
useless.  From  the  state  in  which  he  found  physio- 
logy, it  is  not  surprising  that  some  of  his  inferences 
had  been  too  hasty  to  be  correct ;  that,  considering 
the  state  in  which  he  found  the  subject,  he  some- 
times failed  in  not  having  taken  the  whole  of  the  cir- 
cumstances into  due  consideration. 

From  our  finding  that  the  ganglionic  nerves  pos- 
sess the  property  of  exciting  the  muscular  fibre,  it 
has  been  supposed  by  some  that  they  are  accom- 
panied by  the  same  class  of  nerves  which  excite 
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the  muscles  of  voluntary  motion,  bound  up  in  the 
same  sheath  with  them,  and  that  to  this  they  owe 
their  power  of  exciting  the  muscular  fibre.  This 
opinion  is  proved  to  be  erroneous,  however,  by  a 
circumstance  to  which  I  have  frequently  had  occasion 
to  refer,  and  which  has  been  ascertained  by  frequently 
repeated  experiments  — that  every  capillary  vessel 
of  the  system  may  be  directly  excited  by  stimulants 
applied  to  any  considerable  portion  of  either  the 
brain  or  spinal  marrow ;  whereas  the  muscles  of 
voluntary  motion  can  each  be  directly  excited  only 
by  certain  small  parts  of  one  of  those  organs  from 
which  its  nerves  arise,  and  convey  the  influence  of 
those  parts  alone.  The  capability  of  exciting  the  mus- 
cular fibre  through  the  ganglionic  system  of  nerves, 
is  as  much  a  property  of  the  whole  brain  and  spinal 
marrow  as  the  other  properties  of  this  particular 
class  of  nerves,  manifested  through  that  system  ;  and 
therefore  must  be  performed  by  a  class  of  nerves 
wholly  distinct  from  those  which  convey  a  power 
originating  from  a  very  different  source,  which 
belongs  only  to  certain  small  portions  of  them. 
Besides,  I  have  already  had  occasion  to  observe,  that 
the  excitement  of  the  muscular  fibre  by  the  two  sets 
of  nerves  does  not  in  all  respects  obey  the  same 
laws :  its  excitement  by  the  one  is  always  an  act 
of  volition  ;  by  the  other,  wholly  independent  of  the 
will :  nor  does  the  latter  set  of  nerves  influence  the 
muscular  fibre  of  the  newly  dead  animal  in  all 
respects  in  the  same  way  that  the  former  so  readily 
does. 

*  Philosophical  Transactions,  and  the  fourth  edition  of  my 
Inquiry  into  the  Laws  of  the  Vital  Functions, 
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Another  point  which  particularly  demands  the 
reader's  attention,  the  importance  of  which  has  either 
been  wholly  overlooked  or  too  little  attended  to  in 
the  practical  department  of  our  profession,  although 
in  many  respects  evident  from  the  daily  phenomena 
of  our  lives,  and,  in  not  a  few  cases  of  both  acute  and 
chronic  disease,  an  attention  to  which  is  essential  to 
recovery,  and  in  none  more  than  in  the  principal  class 
of  the  diseases  we  are  about  to  consider,  is,  that 
the  organs  of  the  vital  and  sensitive  systems  obey 
very  different  laws.  All  degrees  of  excitement  tend, 
more  or  less,  to  produce  corresponding  exhaustion  in 
the  organs  of  the  sensitive  system.  The  consequence 
of  which  is,  that  however  free  from  all  excitement  its 
organs  can  be  kept  without  their  abstraction  proving 
fatal*,  the  effects  of  that  which  remains  debilitate, 
aftd  at  length  wholly  destroy,  their  powers,  to  which 
intervals  of  comparative  rest  are  essential.  By  the 
laws  of  our  frame,  when  exhausted  to  a  certain 
degree,  the  general  case  is  that  they  cease  to  be  ex- 
cited, which  occurs  more  or  less  rapidly,  according  to 
the  circumstances  in  which  we  are  placed,  and  if  the 
exhaustion  is  general  and  complete,  the  patient  dies  ; 
for  we  have  seen  that  in  the  more  perfect  animal  the 
sensitive  functions  are  as  necessary  to  the  continuance 
of  life,  respiration  being  in  them  a  function  of  voli- 
tion, as  the  circulation  itself.  It  is  only  their  partial 
exhaustion  which  is  unattended  by  danger.  In  the 
soundest  sleep  we  still  perceive  the  sensation  which 

*  It  appears  from  statements  above  referred  to,  that  respiration 
is  no  less  an  act  of  volition,  although,  from  its  frequent  and 
habitual  recurrence,  we  are  less  aware  of  its  being  so  than  in  those 
acts  of  volition  which  recur  less  frequently. 
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induces  us  to  inspire,  and  drawing  the  air  into  the 
lungs  is  still  an  act  of  volition.* 

The  organs  of  the  vital  system,  in  health,  always 
retain  their  powers  unimpaired  by  the  daily  excite- 
ments of  Hfe,  and  in  the  interval  of  the  partial  repose 
of  the  sensitive  organs,  afford  ample  means  for  the 
restoration  of  their  powers.  But  were  the  vital  or- 
gans subject  to  the  same  exhaustion,  as  no  means  are 
provided  for  their  restoration,  all  their  functions 
while  life  lasts  being  incessant,  our  lives  at  most 
would  be  of  but  a  few  days'  continuance.  They 
suffer  no  sensible  exhaustion  from  the  daily  stimulants 
of  life,  unless  these  stimulants  become  such  as  to 
excite  them  beyond  the  degree  necessary  to  their 
healthy  functions. 

In  the  first  stage  of  fever,  for  example,  the  heart 
and  vessels  of  circulation  are  excited  beyond  that 
degree.  The  necessary  consequence  is,  that  their 
powers  become  more  or  less  impaired  in  proportion 
to  the  degree  and  continuance  of  the  morbid  excite- 
ment, and  the  safety  of  the  patient  depends  on  the 
removal  of  that  excitement  before  it  has  so  exhausted 
their  powers  that  they  can  no  longer  support  the  cir- 
culation. What  is  called  the  turn  of  the  fever,  that 
is,  the  period  at  which  the  increased  action  of  the 
heart  and  vessels  (either  in  consequence  of  their 
powers  being  impaired  by  the  continuance  of  the 
excitement,  or  its  causes  having  been  removed)  is 
changed  to  a  state  of  general  debility,  determines 
the  fate  of  the  patient.  It  follows,  of  course, 
that  the  sooner  the  morbid  excitement  has  been 

*  See  my  papers  published  in  the  Philosophical  Transactions 
for  1833,  on  the  nature  of  sleep,  and  from  which  an  abstract  is 
given  in  the  Appendix,  No.  VI. 
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relieved  the  less  debilitated  the  powers  of  circu- 
lation will  be  left,  and,  consequently,  the  more  ca- 
pable will  they  be  of  still  supporting  it ;  and  when 
they  are  found  so,  the  causes  of  the  fever  having 
ceased  to  operate,  if  their  exhaustion  has  not  gone 
too  far,  all  the  vital  functions,  though  debilitated, 
remain,  and  gradually  regain  their  healthy  vigour. 

Similar  observations  apply  to  the  functions  of  all 
other  vital  organs  in  their  various  diseases,  for  the 
total  failure  of  any  one  essential  to  life  of  course 
proves  fatal  to  all ;  although  the  less  evident  the 
disease,  and  the  less  rapid  its  changes,  they  are  the 
less  readily  observed. 

While  the  excitability  of  the  sensitive  organs,  in 
health,  is  impaired  by  the  stimulants  of  the  day,  to 
be  restored  by  the  rest  which  follows  it,  that  of  the 
vital  organs,  while  health  continues,  is  only  sensibly 
impaired  by  the  stimulants  of  life,  of  which  their 
exhaustion  determines  the  natural  duration. 

As  the  vital  organs  are  endowed  with  an  excita- 
bility to  last  through  life,  in  infancy  they  possess  a 
degree  of  it  which  exceeds  that  most  conducive  to  a 
firm  state  of  health,  —  the  cause  of  many  of  the  most 
fatal  diseases  of  this  period.  The  irritation  of 
stomach  which  in  the  adult  produces  restlessness 
and  dejection,  in  the  infant  may  produce  convulsions 
and  death.  The  derangement  of  the  biliary  system 
which  in  the  adult  produces  depression  of  spirits,  in 
the  infant,  if  neglected,  often  produces  the  effusion 
called  water  of  the  head. 

We  have  reason  to  believe,  as  I  endeavoured  to 
point  out  in  a  paper  which  the  Royal  Society  of 
London  did  me  the  honour  to  publish  in  the  Philo- 
sophical Transactions  for  1836,  and  in  the  fourth 
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edition  of  my  Inquiry  into  the  Laws  of  the  Vital 
Functions,  from  the  former  of  which  the  reader  will 
find  an  extract  in  the  Appendix,  No.  VII.,  that  this 
excess  of  excitability  is  necessary  to  the  growth  of 
our  frame.  The  excitement  produced  by  the  usual 
stimulants  of  life  being  greater  than  the  maintenance 
of  our  organs  requires,  they  enlarge.  Greater  ex- 
citement being  produced  than  is  necessary  for  their 
maintenance,  more  materials  are  animalized.  As  the 
continued  application  of  the  stimulants  of  life  by 
degrees  lessens  the  excitability  of  the  vital  organs,  the 
powers  of  the  system  improve,  till  the  remaining  ex- 
citability is  in  due  proportion  to  the  causes  which 
support  the  healthy  excitement ;  and  this  seems  to 
be  the  limit  at  which  the  growth  ceases  ;  and  when 
a  certain  time  has  elapsed  after  this  period,  the  fault 
becomes  a  deficiency,  not  an  excess,  of  excitability, 
which  necessarily  daily  increases,  till,  the  excitability 
of  some  one  or  more  of  the  vital  organs  being  ex- 
hausted, death  is  unavoidable. 

Hence  it  is  that  those  who  during  life  have  been 
exposed  to  powerful  and  long-continued  causes  im- 
pairing the  excitability  of  the  vital  organs,  whether 
causes  affecting  the  mind  or  body,  rarely  attain  a 
great  age,  for  all  affections  of  the  one  more  or  less 
influence  the  other  ;  and  that  the  excesses  of  youth, 
particularly  if  they  have  been  long  continued,  are 
often  more  felt  in  advanced  life,  when  the  excitability 
begins  to  be  more  or  less  defective  in  all,  than  at 
earlier  periods  ;  many  instances  of  which  I  have 
witnessed. 

On  comparing  together  the  statements  relating  to 
the  nature  and  distribution  of  the  various  parts  of  the 
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nervous  system  made  in  the  preceding  pages,  we 
readily  perceive  the  cause  of  that  general  sympathy 
which  prevails  throughout  the  frame  of  the  more 
perfect  animal,  and  which,  we  have  seen,  so  power- 
fully influences  the  course  of  disease.  I  shall  here, 
although  I  have  already  had  such  frequent  occasion 
to  refer  to  it,  attempt  to  bring  into  one  view  the  dif- 
ferent facts  relating  to  it.  We  find  a  set  of  organs 
distributed  throughout  the  whole  of  the  brain  and 
spinal  marrow,  which  may  be  justly  termed  the 
organs  of  life,  because  they  supply,  we  have  seen,  the 
agent  by  which,  on  the  one  hand,  our  food  is  in  the 
first  place  properly  changed  in  the  stomach  and  duo- 
denum to  prepare  it  for  the  changes  effected  in  the  ca- 
pillary vessels  ;  and,  on  the  other,  those  changes  them- 
selves are  effected  ;  by  both  of  which  sets  of  changes 
our  food  is  converted  into  the  various  organs  of  our 
bodies  ;  and  these  changes  are  not  only  wholly,  but 
immediately,  dependent  on  an  agent,  we  have  seen, 
of  the  same  general  nature  with  that  which  we  see 
effecting  similar  changes  in  the  world  which  sur- 
rounds us.  Each  individual  part  of  the  brain  and 
spinal  marrow,  we  have  also  seen,  influences  every 
part  of  the  general  frame  ;  every  part  of  the  general 
frame,  in  its  turn,  being  capable  of  influencing  all 
parts  of  those  organs. 

To  these  laws  there  is  evidently  no  exception  with 
respect  to  all  parts  to  which  the  nerves  and  blood- 
vessels have  access  ;  and  as  to  those  to  which  neither 
has  access,  as  the  cuticle  and  nails,  even  they  are  in- 
directly influenced  by  them  ;  because,  although  these 
organs  have  no  immediate  dependence  either  on  the 
state  of  the  nerves  or  blood-vessels,  they  have  an  in- 
direct dependence  on  both,  which  is  felt  on  every  de- 
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viation  from  the  healthy  state  of  either  ;  both  cuticle 
and  nails  becoming  brittle,  and,  consequently,  ill 
adapted  to  their  functions,  in  proportion  as  the  func- 
tions of  either  nerves  or  blood-vessels  fail,  because  the 
healthy  state  of  both  is  found  to  depend  on  that  of  the 
organs  with  which  they  are  in  contact,  all  the  affec- 
tions of  which,  more  or  less,  influence  those  parts : 
and  similar  observations  apply  even  to  the  hardest 
parts  of  the  teeth,  which  possess  neither  vessels  nor 
nerves.  It  appears,  therefore,  from  the  whole  of 
these  facts,  all  of  which  are  proved  by  daily  expe- 
rience of  the  various  affections  of  the  more  perfect 
animal,  that,  through  the  channels  here  described, 
there  is  no  part  of  its  frame  which  is  not  capable, 
more  or  less,  of  influencing  or  being  influenced  by 
every  other  ;  and  hence  the  means  by  which  disease, 
and  more  particularly  chronic  disease,  is  influenced 
by  continuance,  in  whatever  part  it  may  have  ori- 
ginated, till  by  degrees,  in  proportion  as  the  derange- 
ment is  more  or  less  influential,  the  whole  powers  of 
the  system  are  destroyed  :  and  this  evil,  we  shall 
find,  is  greatly  aggravated  by  disease  so  often  com- 
mencing in  parts  of  so  little  sensibility,  that  the 
attention  is  not  excited  by  it  till  it  is  often  too  late 
to  arrest  its  fatal  termination  ;  so  much  so,  that  the 
medical  attendant,  the  whole  of  the  preceding  cir- 
cumstances not  having  been  sufficiently  taken  into 
account,  is  often  as  little  prepared  for  the  fatal  result 
as  the  friends  of  the  sufferer. 

From  the  facts  here  stated,  we  have  no  difficulty 
in  perceiving  why  every  part  of  our  frame  may  in- 
fluence every  other  ;  each  part  of  the  brain  and  spinal 
marrow,  as  appears  from  direct  experiment,  influ- 
encing every  other  part  of  the  frame,  and  the  state 
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of  every  part  of  the  frame  more  or  less  influencing 
every  part  of  these  organs. 

Thus  it  appears  that  we  have  no  occasion  to  have 
recourse  to  any  supposed  influence  of  nerves  on  each 
other,  in  consequence  of  which  so  much  labour  has, 
as  far  as  I  am  capable  of  judging,  been  so  uselessly 
bestowed;  all  the  facts  on  the  subject  tending  to 
assure  us,  that  the  nerves  are  mere  channels  of  con- 
veyance, both  in  the  cerebral  and  spinal  system  ;  and, 
in  the  ganglionic  system  of  combination  and  con- 
veyance, the  nerves  themselves,  as  well  as  the  gan- 
glionic system,  being  wholly  incapable  of  influencing, 
in  any  other  way  than  those  here  mentioned,  the 
powers  communicated  to  them  by  the  brain  and 
spinal  marrow  alone.  They  are  the  mere  passive 
parts  of  the  nervous  system,  having  no  power  to 
originate  any  change  in  the  powers  they  convey  and 
distribute ;  the  brain  and  spinal  marrow,  whether  in 
the  vital  or  sensitive  system,  being  the  only  active 
parts  of  those  systems,  that  is,  the  only  parts  capable 
of  receiving  impressions  from  the  nerves,  and,  in  con- 
sequence of  these  impressions,  originating  any  effect 
but  those  just  stated. 

Every  derangement  aff*ecting  any  part  of  the  sys- 
tem, however  minute,  being  felt  by  every  part  of  the 
vital  organs  of  the  brain  and  spinal  marrow,  and  these 
organs  being  distributed  through  every  part  of  them, 
it  will  easily  be  understood  that  when  any  permanent 
fret  of  nerve  is  established,  in  whatever  part,  it  must 
tend,  more  or  less,  according  to  its  degree  and  dura- 
tion, to  impair  the  powers  of  all  parts  of  these  organs, 
on  which,  we  have  seen,  the  healthy  state  of  every 
part  of  the  system  depends  ;  for  such  is  the  sympathy 
of  all  neighbouring  parts,  and  particularly  parts  of  the 
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same  organ,  that  they  always,  more  or  less,  partake  of 
each  others'  affections.  Thus  it  necessarily  appears 
that  any  long-continued  cause  of  nervous  fret,  by  gra- 
dually impairing  the  power  of  the  only  organs  which 
prepare  the  nervous  influence,  and  thus  lessening  the 
supply  of  the  power  on  which,  we  have  seen,  assimila- 
tion, secretion,  and  excretion  immediately  depend, 
must,  more  or  less,  endanger  these  functions ;  and 
in  any  vital  organ  which  happens,  from  other  causes, 
to  be  most  disposed  to  disease,  a  permanent  debility 
may,  sooner  or  later,  be  established ;  and  the  central 
organs,  the  brain  and  spinal  marrow,  which,  I  have 
had  occasion  to  point  out,  are  the  only  organs  which 
supply  the  power  on  which  the  healthy  structure  of  all 
parts  of  our  frame  depends,  having  been  previously 
debilitated,  disease  of  function,  wherever  it  occurs, 
in  such  cases  is  apt  to  run  rapidly  into  disease  of  struc- 
ture ;  and,  the  cause  which  produced  the  fret  of  nerve 
being  often  overlooked,  in  consequence  of  the  physio- 
logical errors  w^hich  have  prevailed  in  our  profession, 
the  medical  attendant,  as  I  have  already  had  occasion 
to  observe,  is  sometimes  as  much  surprised  as  the 
friends  of  the  patient  at  the  rapidity  with  which  such 
cases  often  prove  fatal. 

Thus  the  constitution  is  gradually,  and  with  no 
suffering  but  what  assumes  the  form  of  what  is  called 
nervous  complaints,  supposed  to  be  free  from  danger, 
undermined;  and  the  patient  sinks,  without  the 
original  cause  of  the  danger  having  been  suspected, 
and,  consequently,  without  any  of  those  means  having 
been  employed  which  alone  can  arrest  the  progress 
of  his  disease  ;  no  means  being  capable  of  removing 
a  disease  if  the  cause  from  which  it  originated  con- 
tinues to  operate.    And  to  this  cause  alone,  as  will 
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more  fully  appear  in  what  is  said  in  the  practical 
part  of  the  present  volume,  thousands  of  lives  \yhicli 
may  be  saved,  are,  in  the  present  state  of  our  profes- 
sion, annually  sacrificed  in  these  kingdoms  ;  where,  I 
believe,  as  I  have  already  had  occasion  to  observe, 
we  are  entitled  to  say  that  our  profession  has  long 
been,  on  the  whole,  better  understood  than  in  any 
other  country.  ^ 

In  all  the  more  perfect  animals  the  organs  of  the 
sensorial  power,  the  leading  power  in  the  sensitive 
system,  are  chiefly,  and  in  man  almost  wholly,  con- 
fined to  the  brain.  Those  of  the  leading  power  in 
the  vital  system,  the  nervous  power,  belong  equally 
to  the  brain  and  spinal  marrow,  and  to  all  parts  of 
them,  except  that  they  are  either  in  less  number  or 
of  less  power  in  the  lumbar  portion  of  the  latter  organ 
than  in  any  other  part  of  either  of  these  organs  ;  and 
neither  of  them,  in  the  formation  of  the  leading 
powers  of  the  two  systems,  receives  any  aid  from  any 
other  organ  whatever.  Other  organs,  we  have  seen, 
only  contribute  to  the  proper  distribution  of  their 
powers,  and,  in  the  ganglionic  system,  to  the  com- 
bination as  well  as  distribution  of  their  powers. 

For  the  cure  of  many  of  the  diseases  we  are  about 
to  consider,  in  their  advanced  stages,  it  is  necessary 
that  their  connection  with  their  previous  stages 
should  be  clearly  understood. 

The  most  frequent  cause  of  a  permanent  fret  of 
nerves,  and,  consequently,  of  all  the  mischief  which 
ensues  in  the  most  important  class  of  those  diseases, 
are  what  are,  very  indefinitely,  called  bilious  or  nerv- 
ous complaints ;  terms  which  are  applied  to  diseases 
of  very  different  natures  and  origins,  which,  previous 
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to  the  fret,  that  is,  the  irritation,  of  nerves,  having 
become  permanent,  in  many  cases  cause  so  little  un- 
easiness, that  the  patient  seldom  consults  the  physi- 
cian till  his  disease  is  so  established  that  its  removal 
requires  a  tedious  treatment ;  and,  what  is  a  still 
greater  evil,  by  obscuring  the  connection  between 
the  commencement  of  the  disease,  when  it  presents 
no  formidable  appearance,  and  its  progress,  tends 
wholly  to  obscure  its  nature,  and  thus  renders  its 
more  formidable  stages,  according  to  our  present  plans 
of  treatment,  always,  and,  as  I  shall  have  occasion  to 
explain,  necessarily  fatal.  It  often  happens  in  such 
cases  that  the  affection  in  which  the  disease  originates 
is  not  sufficiently  powerful  to  establish  the  moreformid- 
able  stages  of  such  affections,  until  some  other  cause, 
disturbing  the  nervous  system,  occurs  to  increase  its 
tendency.  When  this  happens,  the  report  of  the 
patient  still  farther  misleads  the  physician,  for  he 
often  regards  the  cause  which  aggravates  the  symp- 
toms as  the  sole  cause  of  his  disease,  wholly  over- 
looking the  milder  symptoms  which  preceded  it,  the 
knowledge  of  which  is  absolutely  necessary  to  enable 
the  physician  to  cure  his  disease ;  and  thus  the  con- 
nection between  the  present  and  early  stage  is  farther 
obscured,  on  which  the  safety  of  the  patient  depends. 
In  the  following  part  of  this  treatise  I  shall  point 
out  the  diagnostic  by  which  the  nature  of  the  disease 
may  at  all  periods  be  detected,  and  the  changes  which 
take  place  in  it  ascertained. 

Such  are  the  observations  which  it  is  necessary 
for  the  reader  to  keep  in  view  when  the  treatment  of 
the  most  important  class  of  the  diseases  we  are  about 
to  consider  is  laid  before  him,  in  the  second  part  of 
this  volume.    In  these  diseases  we  shall  find  that 
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after  a  long  continuance  of  bad  health,  and,  in  some 
cases,  of  severe  suffering,  but  which  is  not  such  as, 
in  the  present  state  of  our  profession,  is  regarded 
as  attended  with  danger,  (the  consequence  of  the 
present  defective  state  of  our  physiological  know- 
ledge*,) a  train  of  symptoms  supervenes,  which  at 
length  leaves  no  doubt  respecting  their  fatal  ter- 
mination. 

As  the  immediate  cause  which  endangers  life  in 
such  cases  is  always  the  debility  of  the  brain  and 
spinal  marrow  ;  where  there  is  a  morbid  debility  of 
these  organs  established  before  birth,  which  is  some- 
times, though  rarely,  the  case,  of  which  I  have  seen 
several  instances,  a  debilitated  state  of  the  digestive 
organs  always,  more  or  less,  attends  such  cases,  keep- 
ing up  a  train  of  symptoms,  always  obstinate,  and,  if 
more  rapid  disease  does  not  destroy  life,  at  length  fatal. 
I  need  not  say  that  such  cases  are  generally  incurable, 
at  least  do  not  admit  of  perfect  cure.  But  that  even 
these  cases  may  be  generally  relieved,  and  the  fatal 
termination  delayed  to  a  late  period  of  life,  I  have 
reason  to  believe,  from  several  such  cases  which  have 
been  under  my  care,  by  a  mild  alterative  course  of 
some  continuance,  and  renewed  as  required. 

*  See  a  paper  which  the  Royal  Society  did  me  the  honour  of 
publishing  in  the  Philosophical  Transactions  for  1836,  and  the 
fourth  edition  of  my  Inquiry  into  the  Laws  of  the  Vital  Functions, 
published  in  1839;  also  Appendix,  No.  VII. 
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PART  II. 

THE  APPLICATION  OF  THE  INEERENCES  FROM  THE  IN- 
VESTIGATION ON  WHICH  THIS  TREATISE  IS  FOUNDED, 
WITH  A  VIEW  TO  IMPROVE  THE  TREATMENT  OF 
DISEASE. 

It  will  be  generally  admitted  that,  except  as  far  as 
depends  on  the  simple  principle  of  employing  the 
means  which  had  been  found  useful  in  similar  cases, 
the  practical  department  of  our  profession  rests 
wholly  on  our  knowledge  of  anatomy  and  physiology, 
a  knowledge  of  the  structure  and  functions  of  the 
animal  body. 

From  the  first  of  these  three  sources  (independent 
as  it  is  of  previous  information,  and  exercising  only 
the  simplest  faculties  of  the  mind)  all  practical  know- 
ledge of  the  healing  art  possessed  in  the  rudest  state 
of  society  is  derived.  As  the  limited  nature  and  un- 
certainty of  such  a  source  appear,  we  are  led  to  the 
means  of  assisting  it. 

We  by  degrees  perceive  the  necessity  of  distin- 
guishing the  local  and  general,  and  the  more  im- 
mediate and  remote  effects  of  our  remedies  ;  and 
soon  find  that,  to  make  any  considerable  progress  in 
such  investigations,  some  knowledge  of  the  structure 
and  functions  of  the  subject  of  our  practice  is  neces- 
sary ;  and  that  in  proportion  as  this  knowledge  is 
acquired,  our  means  of  relief  become  more  effective. 

When  I  entered  on  the  investigation  on  which  this 
volume  is  founded,  all  our  doctrines,  as  far  as  re- 
spects the  general  laws  of  our  frame,  as  appears  from 
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what  is  said  in  the  first  part  of  my  Inquiry  into  the 
Laws  of  the  Vital  Functions,  were  involved  in  a  con- 
fusion which  none  of  the  facts,  of  which  we  were  in 
possession,  enabled  us  to  unravel.  I  therefore  began 
by  repeating  many  of  the  experiments  of  the  physio- 
logists who  had  for  their  object  the  elucidation  of 
those  laws,  at  the  head  of  whom  I  found  Haller, 
Le  Gallois,  and  Hunter.  I  found  the  results  of  their 
experiments  such  as  they  state  them  to  be ;  but  the 
inconsistency  of  their  inferences  left  us  no  room  to 
doubt  that  some  of  these  are  fallacious ;  which  will 
not  surprise  us  when  we  consider  the  state  in  which 
they  found  the  subject :  for  anything  that  had  been 
done  respecting  the  general  laws  of  the  animal  eco- 
nomy before  their  time  was  comparatively  of  little 
account,  being  in  most  instances  either  so  evident  as 
not  to  require  the  aid  of  experiment,  or  erroneous. 

It  had,  however,  the  merit  of  being  to  a  certain 
degree  consistent  —  a  consistency  not  difficult  of  at- 
tainment—  because,  as  the  test  of  direct  experiment 
had  been  comparatively  little  resorted  to,  it  was  easy 
to  make  any  supposition  which  was  necessary  towards 
attaining  it ;  but  after  the  time  of  Haller,  who,  I  have 
already  had  occasion  to  observe,  may  be  regarded 
as  among  the  first  of  those  physiologists  who  applied 
with  any  accuracy  to  physiological  inquiries  the  prin- 
ciples of  inductive  reasoning,  the  dreams  of  the  older 
physiologists  began  to  share  the  fate  they  so  justly 
deserved,  and  the  consistency  of  our  systems  imme- 
diately suffered. 

The  few  facts  at  first  ascertained  were  stubborn 
things,  and  would  not  conform  to  the  loose  and 
fanciful  theories  which  had  prevailed.  Thus  diffi- 
culties arose,^  and,  even  so  lately  as  at  the  time  my 
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labours  commenced,  prevailed,  we  have  seen,  to  so 
great  a  degree,  and  caused  such  confusion  in  our 
doctrines,  that  some  despaired  of  seeing  it  eifectually 
removed. 

The  subject  of  the  present  part  of  this  vohuue 
naturally  divides  itself  into  two  classes,  the  diseases 
which  originate  in  the  sanguiferous,  and  those  which 
originate  in  the  nervous  system ;  the  latter  term 
being  understood  in  its  most  extended  sense,  that  is, 
as  including  the  organs  of  the  sensorial  and  nervous 
powers  properly  so  called. 

The  former  class  is  simple,  comprehending  but 
few  diseases,  but  some  of  those  equally  important 
from  their  nature,  their  frequency,  and  their  intimate 
connexion  with  a  large  proportion  of  almost  all  other 
diseases;  the  latter  so  complicated,  and  of  such  variety, 
that,  beside  the  diseases  which  originate  wholly  in 
the  state  of  the  nervous  system  itself,  they  compre- 
hend, we  shall  find,  certain  modifications  of  the  dis- 
eases of  all  our  organs. 

It  is  evident  from  the  most  cursory  review  of  the 
diseases  of  the  sanguiferous  and  nervous  systems, 
that  although  those  of  the  latter  partake  more  imme- 
diately of  the  affections  of  the  sanguiferous,  than 
those  of  the  sanguiferous  of  the  affections  of  the  ner- 
vous system,  the  effects  of  derangement  of  the  latter 
on  the  former  system  are  more  numerous,  obscure, 
and  difficult  of  treatment ;  the  cause  of  both  of  which 
may  easily  be  perceived,  on  comparing  the  results 
arrived  at  in  my  Inquiry  into  the  general  Laws  of  our 
Frame.  The  circulation,  we  have  always  known,  is 
immediately  necessary  to  the  functions  of  the  brain 
and  spinal  marrow ;  while  it  appears  from  the  experi- 
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merits  which  have  been  referred  to,  that  those  of  the 
heart  and  blood-vessels  may  continue  for  a  certain 
length  of  time  after  the  former  organs  have  ceased  to 
exist;  having  on  them  only  an  indirect,  but  an  exceed- 
ingly complicated  dependence,  through  the  functions 
of  respiration,  assimilation,  secretion,  and  excretion. 
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CHAPTER  I. 

ON  IHE  DISEASES   OF   THE   SANGUIFEROUS  SYSTEM. 

Of  the  diseases  of  the  sanguiferous  system  there  are 
some  in  which  the  force  of  the  circulation  is  dimi- 
nished, so  that  the  supply  of  blood  to  the  parts  par- 
ticularly affected  fails,  producing  various  symptoms 
according  to  the  degree  in  which  this  takes  place, 
and  the  nature  of  the  organs  chiefly  influenced  by  it ; 
and  others  in  which  the  vessels  of  certain  parts  are 
distended  with  more  than  their  due  proportion  of 
blood,  either  in  consequence  of  the  increased  action 
of  the  heart  and  larger  arteries,  or  of  the  vessels  of 
the  part  being  so  far  weakened  that  their  power  of 
resistance  is  not  in  due  proportion  to  the  usual  force 
of  the  circulation.  The  two  last  states  produce 
nearly  the  same  train  of  symptoms,  except  that  the 
former  is  preceded  by  the  symptoms  of  a  morbidly 
increased  impetus  of  the  blood  throughout  the  sys- 
tem ;  but  no  diseases  can  difl'er  more  than  those 
which  depend  on  the  seat  of  the  distention.  These 
last  are  the  diseases  of  the  sanguiferous  system,  which 
here  chiefly  demand  attention,  both  from  their  im- 
portance, and  their  being  those  most  immediately 
connected  with  the  results  of  the  preceding  investi- 
gation, namely,  inflammation,  and  what  is  called  by 
medical  writers,  congestion.  To  these,  therefore,  I 
beg  leave  to  direct  the  reader's  attention.  I  shall  in 
the  present  publication  enter  only  on  those  diseases, 
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the  treatment  of  which  is  essentially  influenced  by  the 
facts  ascertained  by  the  investigation  on  the  results 
of  which  this  volume  is  founded. 


Section  I. 
On  Inflammation, 

Inflammation  may  be  regarded  as  the  most  impor- 
tant of  all  diseases,  whether  we  look  to  its  frequency, 
its  severity,  its  relations,  or  its  consequences.  In  its 
more  chronic  forms,  it  is  the  precursor  of  gradual 
disorganisation  ;  in  its  acute  forms,  of  those  species 
of  disorganisation  which  are  most  rapidly  fatal.  Its 
relation  to  other  diseases  is  the  most  extensive,  and 
its  influence  on  their  course  the  most  important  —  a 
position  illustrated  by  many  of  the  diseases  to  which 
I  shall  have  occasion  to  refer ;  for,  in  a  large  propor- 
tion of  our  most  formidable  deviations  from  a  state  of 
health,  the  obstinacy  and  danger  are  proportioned  to 
the  degree  in  which  they  are  complicated  with  it, 
which  it  is  not  difficult  to  understand,  when  we  find 
it  produced  by  all  causes  of  irritation,  and  itself  the 
most  powerful  of  all  those  causes. 

It  thus  becomes  a  point  of  the  last  importance  to 
understand  its  nature,  that  we  may  not  only  clearly 
perceive  the  principles  of  its  treatment,  but  when  to 
expect  and  how  to  obviate  its  first  beginnings ;  for, 
evident  as  it  is  in  its  active,  in  its  more  chronic  forms 
there  is  no  disease  more  insidious. 

In  the  preceding  part  I  have  considered  at  length 
the  nature  of  those  powers  on  which  the  circulation 
depends.    The  conclusions  there  arrived  at  must  be 
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kept  in  view,  in  considering  the  nature  of  inflam- 
mation. 

Exp,  1.  There  is  no  difficulty,  with  the  aid  of  the 
microscope,  in  perceiving  the  first  step  towards  a 
state  of  inflammation.  It  is  well  known  that  expo- 
sure to  the  air  alone  is  sufficient  to  produce  inflam- 
mation in  the  internal  membranes  of  warm-blooded 
animals.  This  is  also  the  case  in  the  fins  of  some 
kinds  of  fish.  The  lampern  was  the  fish  I  employed, 
and  in  the  warm-blooded  animal  I  employed  the 
mesentery  of  the  rabbit. 

On  bringing  either  of  these  membranes  before  the 
microscope,  we  see  a  network  of  vessels,  too  minute 
to  be  perceived  by  the  naked  eye,  many  capable  of 
transmitting  the  globules  of  blood  only  one  by  one 
where  they  follow  each  other  in  rapid  succession. 
After  the  part  has  remained  exposed  to  the  air  for 
some  time,  the  globules  begin  to  move  through  these 
vessels  with  less  rapidity ;  and  in  proportion  as  this 
happens,  we  perceive  the  diameter  of  the  vessels 
enlarging,  till  that  which  could  admit  of  only  one  red 
globule  at  a  time,  now  admits  of  several.    As  the 
motion  of  the  globules  languishes,  and  their  number 
increases,  their  colour  becomes  conspicuous,  which  it 
is  not  while  they  pass  in  smaller  number  and  with 
greater   rapidity.     At  the  same  time  that  these 
changes  take  place,  we  find  the  number  of  vessels, 
capable  of  transmitting  red  globules,  greatly  increased, 
so  that  the  vessels  which,  in  the  healthy  state,  trans- 
mitted only  the  colourless,  are  now  so  much  dis- 
tended as  to  admit  the  grosser  parts  of  the  blood. 
From  these  two  causes  the  part  assumes  a  redder  ap- 
pearance than  natural,  and  also  acquires  a  greater 
bulk ;  and  the  latter  seems  further  increased  by  the 
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distention  of  vessels  still  too  small  to  transmit  the  red 
globules,  for  the  interstices  of  the  red  vessels  are  now 
more  opaque  than  before  the  morbid  distention  took 
place,  without  the  appearance  of  extravasation  of  any 
kind. 

While  these  changes,  which  may  be  distinctly  seen 
with  the  assistance  of  the  microscope,  are  going  on, 
the  part  to  the  naked  eye  becomes  inflamed,  more 
opaque,  and  thicker.  * 

Such  then  are  the  changes  which  take  place  in  the 
commencement  and  progress  of  inflammation.  The 
blood  in  the  capillaries  begins  to  move  more  slowly ; 
these  vessels  in  the  same  proportion  suffering  a 
degree  of  morbid  distention  :  and  this  often  goes  on 
till  they,  by  many  times,  exceed  the  healthy  diameter, 
and  the  blood  in  the  most  distended  vessels  ceases  to 
move  altogether ;  and  the  pain  of  inflammation 
arising  from  the  effect  on  the  nerves  of  this  morbid 
distention  is  greater  or  less  in  proportion  to  the 
rapidity  with  which  it  takes  place.  Hence  where 
the  distention  is  effected  very  slowly,  as  in  chronic 
inflammation,  there  is  often  no  pain  even  in  parts  of 
the  greatest  sensibility. 

The  only  diagnostic  symptom  of  chronic  internal 
inflammation  is  tenderness  on  pressure ;  so  that  the 
patient  is  not  aware  of  its  existence  till  it  is  thus 
pointed  out  by  his  medical  attendant. 

The  motion  of  the  blood  in  the  capillaries  the 
reader  has  seen  proved,  by  direct  experiment,  to 
depend  on  the  action  of  these  vessels  themselves. 

*  Some  of  the  experiments  by  which  the  facts  relating  to  the 
nature  of  inflammation  were  ascertained,  were  made  while  I  was 
a  student  at  Edinburgh,  and  have  been  frequently  repeated  since, 
with  the  same  results,  both  by  myself  and  others, 
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When  it  fails,  therefore,  we  necessarily  infer  that 
their  power  is  failing  in  the  same  proportion ;  and 
this  inference  is  confirmed  by  their  suffering  them- 
selves to  be  morbidly  distended  by  the  usual  impulse 
of  the  blood.  It  signifies  not,  as  I  found  by  direct 
experiment,  by  what  means  the  power  of  the  capil- 
laries is  impaired  *,  whether  by  mechanical  or  chemical 
injury,  whether  by  a  cause  operating  slowly  or 
suddenly.  Any  cause  impairing  their  power  pro- 
duces the  same  effects,  the  severity  of  the  symptoms 
being  proportioned  to  the  rapidity  with  which  the 
distention  is  effected,  causing  the  disease  to  incline 
more  or  less  to  the  symptoms  of  acute  or  chronic  in- 
flammation. 

During  the  foregoing  changes  in  the  capillary 
vessels,  the  larger  vessels  of  the  part,  which  are  too 
opaque  to  permit  the  motion  of  the  blood  to  be  seen 
in  them,  suffer  no  change  that  can  be  detected  by 
the  microscope,  except  that,  after  the  distention  of 
the  capillaries  has  become  very  great,  the  vessels  im- 
mediately preceding  them  in  the  course  of  circulation 
begin  to  partake  of  the  distention. 

Esp,  2.  Thus  when  the  fins  of  the  lampern  were 
first  exposed  to  the  air,  the  inflammation  assumed  the 
appearance  of  a  slight  blush,  in  which  it  was  difficult, 
with  the  naked  eye,  to  discover  any  vessels ;  but, 
after  some  time,  and  in  proportion  as  the  smaller 
vessels  suffered  distention,  vessels  of  a  considerable 
size  were  seen  by  the  naked  eye  creeping  through 
the  inflamed  parts.  Before  this  change  is  observed 
in  the  larger  vessels,  the  capillaries  are  distended  to 

*  The  means  employed  were  various,  but  the  effects  always  the 
same. 
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many  times  their  natural  size,  and  the  blood  in  those 
most  distended  has,  generally,  ceased  to  move.  This, 
it  is  evident,  cannot  go  very  far,  without  the  latter 
vessels  wholly  losing  their  vitality,  and  a  total  loss  of 
vitality  in  the  part  ensuing. 

The  state  of  the  larger  vessels  of  an  inflamed  part, 
in  active  inflammation,  is  very  different  from  that  of 
the  capillaries,  and  may  be  ascertained  without  the 
aid  of  the  microscope.  The  increased  pulsation  of 
the  larger  arteries  supplying  an  inflamed  part,  suffi- 
ciently evinces  their  increased  action  :  nor  is  there 
any  difficulty  in  detecting  this  increased  action.  If 
the  hand  is  applied  to  the  seat  of  the  larger  arteries 
of  any  external  part  actively  inflamed,  they  are  always 
found  acting  with  more  than  the  healthy  power.  On 
this  increased  action  of  the  larger  arteries  of  an  in- 
flamed part,  the  throbbing  and  general  appearance  of 
activity  in  the  part  depends,  and  on  it  is  founded  the 
popular  opinion  that  inflammation  consists  in  an 
increased  action  of  all  the  vessels  of  the  inflamed 
part  —  an  opinion  adopted  without  a  moment's  re- 
flection on  what  must  necessarily  be  the  consequence 
of  such  an  increased  action.  The  reader  will  presently 
see  the  effect  of  this  generally  increased  action,  and 
its  consequences,  exhibited  by  a  very  simple  ex- 
periment. The  difference  between  what  is  called 
active  and  passive  inflammation,  depends  on  the 
degree  in  which  the  arteries  supplying  the  blood  to 
the  debilitated  vessels  are  excited. 

We  should,  at  first  view,  be  inclined  to  ascribe  the 
increased  action  of  the  larger  arteries  to  the  im- 
pediment opposed  to  the  free  transmission  of  the 
blood  through  the  debilitated  capillaries ;  and  to 
this  it  has  been  ascribed  by  some  who  have  repeated 
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my  experiments  :  but  the  following  facts  point  out 
that  it  depends  little,  if  at  all,  on  this  cause.  The 
communications  of  the  vessels  are  so  numerous  and 
free,  that,  as  the  reader  will  presently  see  determined 
by  direct  experiment,  if  the  passage  of  the  blood  is 
opposed  through  one  channel,  it  immediately  finds 
another,  without  occasioning  any  apparent  change  in 
the  state  of  the  debilitated  vessels.  The  degree  in 
which  the  larger  vessels  are  excited  is  rather  pro- 
portioned to  the  nervous  irritation,  and  consequent 
pain,  occasioned  by  the  state  of  the  distended  capil- 
laries, than  to  the  degree  and  extent  of  the  inflam- 
mation ;  for  a  slight  internal  inflammation,  where 
the  parts  affected  sympathise  more  with  other  parts, 
excites  the  whole  sanguiferous  system ;  while  ex- 
ternal inflammation  of  greater  severity  has  compara- 
tively less  of  this  effect ;  and  in  chronic  inflammation, 
when  the  vessels  have  yielded  slowly,  and,  conse- 
quently, without  much  nervous  irritation,  there  is 
comparatively  little  increased  excitement  of  the  larger 
vessels  of  the  part,  and  often,  even  in  internal  parts, 
none  at  all  of  the  whole  system,  under  which  cir- 
cumstances the  inflammation  is  generally  free  from 
pain.  From  these  observations  it  would  appear 
that  it  is  to  the  nervous  irritation  occasioned  by  the 
morbid  distention  of  the  capillaries  that  we  are 
chiefly  to  ascribe  the  increased  action  of  the  larger 
arteries  of  the  part,  and  not  to  the  degree  of  im- 
pediment opposed  to  the  passage  of  the  blood  through 
the  debilitated  capillaries  and  their  consequent  dis- 
tention, which  would  cause  it,  in  all  instances,  to  be 
more  or  less  proportionate  to  that  distention. 

The  reader  has  seen  how  immediately  the.  ac- 
tion of  the  vessels  is  under  the  influence  of  the 
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nervous  system,  and,  in  the  first  part  of  this  volume, 
that  every  part  of  the  brain  and  spinal  marrow  are 
sensible  of  every  change  in  every,  even  the  minutest 
vessel,  and  also  that  every  part  of  those  organs  may 
directly  influence  every  vessel,  however  minute. 
The  final  cause  of  the  increased  action  of  the  larger 
vessels  in  inflammation  is  evidently  to  support  the 
circulation  in  the  debilitated  vessels,  and  excite  them 
to  a  more  vigorous  action  *  ;  and  the  most  important 
object  of  the  treatment  in  active  inflammation  is  to 
regulate  this  effort  of  nature,  neither  to  permit  it  to 
be  so  great  as  to  increase  the  distention,  and  con- 
sequently the  loss  of  power,  of  the  debihtated  vessels, 
nor  to  become  so  languid  as  no  longer  to  support 
sufficient  motion  of  the  blood  in  them  to  prevent 
stagnation,  and  the  loss  of  vitality  consequent  on  it. 

If  the  inflammation  depend  on  a  debilitated  state 
of  the  capillaries  alone,  it  follows,  that  whatever 
increases  the  action  of  these  vessels  should  relieve 
the  inflammatory  symptoms.  This  may  be  regarded 
as  an  experimentwn  crucis  on  the  subject ;  for  if 
exciting  the  capillaries  of  an  inflamed  part  does  not 
relieve  all  the  symptoms  of  inflammation,  whatever 
share  the  debility  of  these  vessels  may  have  in  pro- 
ducing the  disease,  the  co-operation  of  some  other 
cause  must  be  necessary.  If,  on  the  contrary,  we 
find  that  as,  on  the  one  hand,  whatever  debilitates 
the  action  of  the  capillaries  produces  inflammation, 
so,  on  the  other,  whatever  increases  their  action 
relieves  it,  nothing  more  is  required  to  prove  that  on 
their  debility  the  disease  depends. 

^  See  the  Introduction  to  my  Treatise  on  Symptomatic  Fevers, 
4th  edit.  pp.  24<.  and  25. 
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Eocp,  3.  I  wetted  the  inflamed  web  of  a  frog's  foot 
with  distilled  spirits,  at  the  same  time,  still  farther  to 
stimulate  the  vessels,  throwing  upon  it  the  con- 
centrated rays  of  the  sun,  from  the  reflector  of  the 
microscope.  The  blood  in  all  the  vessels,  except  in 
those  of  the  most  inflamed  part,  began  to  move  with 
greater  velocity;  and  in  proportion  as  this  happened, 
their  diameters  were  diminished,  their  interstices 
became  less  opaque,  and  the  redness  of  the  part  was 
lessened. 

Exp,  4.  This  experiment  was  repeated  on  the 
lampern,  with  the  same  result.  By  gentle  friction, 
and  applying  distilled  spirits,  the  motion  of  the  blood 
in  the  inflamed  part  was  repeatedly  accelerated  ;  and 
in  proportion  as  this  happened,  the  vessels  became 
paler,  the  deeper  red  returning  as  the  circulation 
again  became  more  languid. 

Dr.  Hastings,  in  repeating  my  experiments  *,  in 
like  manner  excited  the  inflamed  capillaries  in  a 
frog's  foot,  by  oil  of  turpentine,  and  observed  the 
inflammatory  symptoms  abate  in  proportion  as  the 
capillary  vessels  lost  their  increased  size,  and  the 
motion  of  the  blood  was  accelerated  in  them  ;  and 
he  gives  an  account  of  a  case  in  the  90th  page,  in 
which  this  process  was  continued  till  the  inflamma- 
tion wholly  subsided.  Both  excessive  heat  and  cold, 
in  Dr.  Hastings'  experiments,  produced  languid 
motion  of  the  blood,  and  dilatation  of  the  capillary 
vessels,  exactly  in  the  same  proportion  as  the  part 
became  inflamed.  When  the  inflammation  was  caused 
by  cold,  he  saw  it  yield  to  a  moderate  and  continued 

*  See  the  Introduction  to  Dr.  Hastings'  Treatise  on  the  Inflam- 
mation of  the  Mucous  Membrane  of  the  Lungs. 
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application  of  heat,  by  which  the  motion  of  the  blood 
in  these  vessels  was  accelerated,  and  they  were  made 
to  resume  their  natural  dimensions.  When  the  in- 
flammation arose  from  the  excessive  application  of 
heat,  cold  produced  the  same  effects.  These  facts, 
while  they,  in  a  striking  manner,  confirm  the  result 
of  the  experiments  just  related,  ilhistrate  some  of  the 
positions  respecting  muscular  contractility  which  have 
been  laid  before  the  reader,  showing  that  both  cold 
and  heat,  the  temperature  of  the  body  being  the 
mean,  like  all  other  agents,  act  upon  it,  either  as  a 
stimulant  or  a  sedative,  according  to  the  degree  in 
which  they  are  applied.  Hence  appears  the  futility 
of  at  first  view  a  plausible  argument,  that  cold,  being 
the  mere  abstraction  of  a  stimulant,  cannot  produce 
the  effects  of  a  stimulant,  but  must  necessarily  act  as 
a  sedative.  Many  other  instances  illustrating  this 
observation  will  occur  to  the  well-informed  reader  in 
such  subjects.  The  application  of  cold  produces  as 
positive  a  sensation  as  that  of  heat,  and  the  increased 
contraction  of  the  muscular  fibres  on  its  application 
is  familiar  to  all.  In  a  certain  degree  all  agents  act 
as  stimulants,  in  a  greater  degree  as  sedatives,  the 
difference  between  what  is  called  a  stimulant  and 
sedative  consisting  in  the  former,  distilled  spirits  or 
heat  for  example,  being  more  inclined  to  act  as  a 
stimulant;  and  the  latter,  tobacco  and  cold  for  ex- 
ample, as  a  sedative :  but  there  is  a  quantity  of 
tobacco,  and  a  degree  of  cold,  so  small  as  to  act  as  a 
stimulant,  and  a  quantity  of  distilled  spirits,  and  a 
degree  of  heat,  so  great  as  to  act  as  a  direct  sedative. 

It  is  in  vain  to  say  that  cold  cannot  act  as  a  stimu- 
lant, being  only  the  effect  of  the  abstraction  of  a 
stimulant.    Whatever  directly  produces  a  stimulant 
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effect  acts  of  course  as  a  stimulant,  whatever  be  its 
nature,  and  will  be  found  to  obey  all  the  essential 
laws  of  other  stimulants  ;  that  is,  a  moderate  applica- 
tion of  it  will  excite,  an  excessive  application  convert 
it  into  a  directly  debilitating  power. 

It  is  evident  that  the  blood  cannot  be  long  retained 
in  the  debilitated  capillaries,  and  thus,  as  it  were, 
thrown  out  of  the  circulation,  without  some  morbid 
changes  taking  place  in  it.  Its  vitality  must  soon 
cease  after  its  motion  is  wholly  suspended,  and  the 
changes  to  which  dead  blood  is  liable  begin  to  take 
place  in  it.  Dr.  Hastings  observed,  that  when  the 
debilitated  capillaries  were  stimulated,  the  blood 
which  passed  from  them  often  contained  irregular 
flocculi,  instead  of  globules,  which  he  compares  to 
the  ragged  portions  separated  from  the  coagulum  of 
arterial  blood.  ^ 

For  the  manner  in  which  the  various  symptoms  of 
inflammation,  and  means  of  cure,  support  the  view  of 
the  disease  afforded  by  these  experiments,  the  reader 
is  referred  to  the  Introduction  to  the  fourth  edition 
of  my  Treatise  on  Symptomatic  Fevers. 

Nothing  can  be  more  simple  than  the  modus  ope- 
randi of  the  means  of  cure  in  inflammation.  All  the 
local  measures  are  such  as  either  relieve  the  vessels 
from  part  of  the  fluid  which  distends  them  beyond 
their  natural  capacity,  or  more  directly  excite  them 
to  their  healthy  action.  All  the  general  means  are 
such  as  influence  the  impulse  of  the  blood,  either 
reducing  it  where  it  is  so  powerful  as  still  further  to 
distend  the  debilitated  vessels,  or  increasing  it  when 
it  becomes  too  languid  to  afford  the  aid  necessary  for 


*  Dr.  Hastings'  Treatise,  p.  97. 
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supporting  some  motion  of  the  blood  in  these  vessels, 
and  thus  preventing  gangrene,  the  effect  of  its  total 
failure. 

It  appeared  to  me  that  it  would  tend  to  throw 
additional  light  on  what  has  been  said,  to  subject  to 
the  test  of  direct  experiment  the  principal  opinions 
which  have  prevailed  respecting  the  nature  of  in- 
flammation previous  to  that  which  referred  it  to 
debility  of  the  capillary  vessels.*  Four  only  deserve 
attention  :  the  opinion  which  supposes  this  disease  to 
arise  from  a  morbid  lentor  of  the  blood  clogging  the 
minute  vessels ;  that  which  ascribes  it  to  what  has 
been  termed  error  loci,  the  grosser  parts  of  the  blood 
getting  into  vessels  too  small  to  transmit  them ;  that 
which  supposes  a  spasm  of  the  extreme  vessels  to  be 
its  cause ;  and,  lastly,  that  which  refers  it  to  a 
morbidly-increased  action  of  all  the  vessels  of  the  in- 
flamed part. 

The  reader  will  readily  perceive  that  the  principle 
of  the  three  first  doctrines  is  the  same.    In  all,  ob- 

*  For  the  origin  of  this  opinion,  see  my  Treatise  on  Symptom- 
atic Fevers,  fourth  edition.  Mr.  John  Allen,  a  gentleman  whose 
abilities  are  well  known  to  the  scientific  public,  and  Dr.  Lubbock, 
first  brought  it  forward  in  a  connected  form  in  the  Medical  Society 
of  Edinburgh  about  the  year  1790;  and  although  imperfect  traces 
of  it,  which  often  contradict  each  other,  may  be  found  of  an  earlier 
date,  they  appear  to  have  been  unknown  to  them,  and  are  not 
such  as  can  deprive  them  of  the  merit  of  having  been  the  first  to 
give  a  distinct  and  connected  explanation  of  the  phenomena  of 
the  most  important  disease  to  which  we  are  liable.  Although,  as 
far  as  I  know,  they  made  no  experiments  for  the  purpose  of  con- 
firming their  views,  their  inferences  were  from  the  phenomena 
of  the  disease  itself.  We  have  just  seen  how  amply  they  are  con- 
firmed by  direct  experiment. 
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struction  in  some  of  the  minute  vessels  is  regarded 
as  the  cause  of  inflammation.  It  is  surprising,  there- 
fore, that  none  of  the  supporters  of  these  opinions 
thought  of  trying  whether  or  not  obstruction  is 
capable  of  producing  it.  Admitting  that  the  vessels 
are  obstructed,  it  does  not  follow  that  an  accumula- 
tion of  blood  will  take  place  in  the  part.  The  blood 
may  pass  off  by  communicating  branches,  or  the 
vessels  may  resist  the  distending  force. 

Exp,  5.  A  small  hot  wire  was  suddenly  passed 
through  the  web  of  a  frog's  foot,  by  which  the  skin 
about  the  hole  was  shrivelled,  and  the  vessels  ob- 
structed, no  fluid  of  any  kind  being  discharged. 
Here  an  obstruction  was  produced,  surely  more  than 
equal  to  what  takes  place  in  many  inflammations  of 
small  extent,  and  yet  no  symptom  of  inflammation 
ensued,  every  part  of  the  web  remaining  as  pale  as 
before  the  experiment.*  The  wound  finally  closed 
without  any  degree  of  inflammation  having  super- 
vened. 

Ej;p.  6.  In  order  to  ascertain  whether  inflamma- 
tion arises  from  an  increased  action  of  all  the  vessels 
of  the  part,  it  is  only  necessary  to  induce  such  an 
action,  and  observe  its  effects.  Having  brought  the 
web  of  a  frog's  foot  before  the  microscope,  I  now 
and  then,  during  some  minutes,  observed  the  velocity 
of  the  blood,  which  continued,  as  far  as  I  could 
judge,  the  same.  The  foot  was  then  wetted  with 
distilled  spirits,  and  in  a  few  seconds  the  blood  in 
all  the  vessels  was  moved  with  a  greatly  increased 
velocity,  which,  as  the  web  was  constantly  kept  wet 
with  the  distilled  spirits,  continued,  as  long  as  I  ob- 


*  Introduction  to  my  Treatise  on  Symptomatic  Fevers. 
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served  it,  ten  minutes  or  a  quarter  of  an  hour.  But 
during  no  part  of  the  time  could  I  perceive  the 
sHghtest  symptom  of  inflammation,  either  with  or 
without  the  microscope.  The  vessels,  instead  of 
appearing  redder,  and  more  turgid,  were,  as  might 
be  expected  from  what  is  said  in  the  first  part  of  this 
volume  of  the  nature  of  the  circulation  in  the 
capillary  vessels,  evidently  paler  and  smaller  than 
before  the  application  of  the  distilled  spirits.  The 
velocity  of  the  circulation  was  further  increased  by 
throwing  on  the  web  the  concentrated  rays  of  the 
sun  from  the  reflector  of  the  microscope,  but  still 
with  the  same  effects. 

In  the  preface  to  the  fourth  edition  of  my  Treatise 
on  Simple  Fever,  I  have  in  a  cursory  way  pointed 
oiit  the  manner  in  which  the  experiments  made  with 
a  view  to  ascertain  the  nature  of  inflammation  seem 
to  throw  light  on  that  of  fever,  which  appears  to  be 
only  a  state  of  general  inflammation,  the  whole  of 
the  capillaries  being  debilitated,  and  the  whole  of  the 
other  parts  concerned  in  supporting  the  circulation 
morbidly  excited  in  the  first  stage  ;  the  second  stage 
being  the  necessary  effect  of  this  morbid  excitement 
when  it  has  failed  to  restore  activity  to  the  debihtated 
capillaries,  in  which  in  slighter  cases  it  succeeds,  and 
the  fever  ceases. 

In  fever,  the  distention  of  the  capillaries  is  less 
than  in  inflammation,  the  impulse  of  the  blood  tend- 
ing to  distend  them  being  necessarily  less  effectual 
in  proportion  as  they  are  more  numerous.  Hence 
the  symptoms  immediately  arising  from  their  disten- 
tion are  in  each  part  comparatively  slight ;  but  the 
general  fulness,  redness,  and  increased  heat  of  the 
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surfaces,  and  the  general  failure  of  the  secreting 
power,  sufficiently  indicate  the  presence  of  a  generally 
distended  state  of  the  capillary  vessels,  and  thus  the 
experiments  which  elucidate  the  nature  of  inflamma- 
tion throw  equal  light  on  the  nature  of  fever,  and  the 
explanation  thus  obtained  is  equally  confirmed  as  in 
inflammation  by  every  part  of  the  treatment  found 
successful  in  the  disease,  as  well  as  by  all  its  pheno- 
mena, when  the  true  nature  of  the  circulation,  as 
explained  by  the  experiments  referred  to  in  the  first 
part  of  this  volume,  is  kept  in  view ;  for  in  certain 
respects,  although  not  to  the  same  extent,  the  powers 
of  circulation  have  been  mistaken  as  well  as  those  of 
the  nervous  powers,  as  appears  from  experiments 
referred  to  in  the  first  part  of  this  treatise.  We  still 
speak,  and  inferences  have  been  made  from  inaccurate 
experiments,  which,  at  first  view,  seem  to  prove  that 
the  power  of  the  heart  itself  is  the  chief  power  which 
in  every  part  supports  the  circulation.  That  such 
an  opinion  is  erroneous  might  have  easily  been 
inferred  as  soon  as  it  was  known  that,  even  in  man, 
the  blood  in  certain  parts  is  sent  through  two  sets  of 
capillary  vessels  before  it  returns  to  the  heart.  * 


Section  II. 

On  Congestion. 

When  the  larger  vessels  of  a  part  are  debilitated,  and 
consequently  distended,  without  previous  distention 
of  the  capillaries,  the  disease,  which  may  be  termed 
congestion  or  partial  plethora,  is  of  a  nature  very 

*  See  my  paper  on  the  circulation  in  the  Philosophical  Transac- 
tions for  the  year  1831  ;  also  Appendix,  No.  VIIL 
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different  from  inflammation.  In  this  case  little  or  no 
distention  of  the  capillaries  takes  place,  as  appears 
from  the  part  being  pale,  or  only  slightly  redder 
than  natural.  The  impulse  of  the  blood,  from  the 
debilitated  state  of  the  larger  vessels,  being  too 
weak  greatly  to  distend  them,  they,  in  consequence 
of  their  continued  action  more  or  less  being,  as 
proved  by  facts  stated  in  the  first  part  of  this  vo- 
lume, wholly  independent  of  that  of  the  heart,  retain 
their  power,  and,  as  long  as  the  larger  vessels  can 
afford  any  supply  of  blood,  preserve  the  circulation. 
The  reader  has  seen  that  they  can  support  the  motion 
of  the  blood,  both  in  the  warm  and  cold-blooded 
animal,  long  after  the  excitement  of  the  larger 
vessels  has  ceased,  their  elastic  power  alone  remaining. 
Such  appears,  from  dissection,  to  be  the  state  of  the 
vessels  of  the  brain  in  sanguineous  apoplexy,  while 
in  inflammation  the  larger  vessels  are  comparatively 
little  distended,  the  distention,  as  we  have  just  seen, 
being  then  chiefly  in  the  capillaries.  It  is  an  observa- 
tion of  writers  on  inflammation  of  the  brain,  that 
stupor,  which  arises  from  the  distention  of  the  larger 
vessels,  supervening  on  delirium  in  this  disease,  is  a 
fatal  symptom  :  the  cause  of  which  is  evident.  If, 
while  the  capillaries  are  debilitated,  the  larger  vessels 
to  a  considerable  degree  also  lose  their  power,  by 
which  the  languid  circulation  in  the  debilitated  capil- 
laries is  sustained,  the  circulation  in  the  latter  must 
soon  wholly  fail,  and  consequently  death  ensue. 

In  other  parts,  as  well  as  in  the  brain,  we  con- 
stantly observe  that  the  distention  of  the  capillaries 
is  attended  with  acute  symptoms,  pain  and  fever, 
while  that  of  the  larger  vessels  is  generally  attended 
with  little  of  either,  being  chiefly  denoted  by  more 
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or  less  tendency  to  a  failure  of  function  in  the  organ 
affected.  The  cause  of  this  difference  appears  from 
those  experiments  which  prove  that  the  sanguiferous 
and  nervous  systems  sympathise  in  their  extreme 
parts  in  a  way  they  are  found  to  do  in  no  other ;  as 
must  necessarily  arise  from  the  capillaries,  as  the 
reader  has  seen,  on  the  one  hand,  supplying  to  the 
nervous  power  the  fluids  on  which  it  operates  in  the 
functions  of  assimilation,  secretion,  and  excretion, 
and,  on  the  other,  being  that  part  of  the  sanguiferous 
system  on  which  the  extremities  of  the  nerves  by 
which,  he  has  also  seen,  they  operate  in  these  func- 
tions, are  distributed ;  hence  the  greater  activity  of 
the  disease  in  inflammation  than  in  congestion. 

Thus  it  is  that  the  derangement  attending  dis- 
tention of  the  capillaries  cannot  arise  from  that  of  the 
larger  vessels ;  for,  however  debihtated  the  latter 
vessels  may  be,  unless  the  circulation  in  them  fail 
altogether,  in  consequence  of  their  elastic  as  well  as 
muscular  power  failing,  in  which  case  the  death  of 
the  part  soon  ensues,  the  capillaries,  as  appears  from 
statements  founded  on  direct  experiments,  which 
have  been  laid  before  the  public  in  the  Philosophical 
Transactions,  and  my  Treatise  on  the  Vital  Func- 
tions, are  still  capable  of  affording  a  certain  supply  of 
fluids  to  the  secreting  power  conveyed  by  the  nerves. 

It  has  long  been  observed  by  physicians,  that  in- 
flammation of  the  same  organ  sometimes  excites  acute 
pain  and  a  great  degree  of  fever,  and  in  other  cases 
comparatively  little  of  these  symptoms,  being  chiefly 
remarkable  by  the  lesion  of  function  it  occasions. 
And  this  difference  has  been  supposed  to  depend  on 
the  inflammation  having  its  seat  sometimes  in  the 
membranes  and  sometimes  in  the  substance  of  the 
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organ.  Thus  inflammation  of  the  brain  has  been 
divided  into  two  species  —  phrenitis  and  phrenismus  ; 
namely,  inflammation  of  the  membranes  and  that  of 
the  substance  of  this  organ ;  that  of  the  lungs  into 
pleurisy,  inflammation  of  their  membranes,  and 
peripneumony,  of  their  substance,  &c.,  and  the  dif- 
ference of  the  symptoms  in  such  cases  has  been 
supposed  to  depend  on  the  nature  of  the  parts 
affected.  Numerous  dissections,  however,  have  now 
proved  the  fallacy  of  this  explanation,  —  the  substance 
of  the  organ  alone  having  often  been  found  affected 
in  the  most  acute,  and  the  membranes  alone  in  the 
least  acute  cases.*    In  the  former,  that  is,  the  most 

*  If  the  reader  will  consult  the  20th  Epistle  of  Morgagni  De 
Sedibus  et  Causis  Morborum,  particularly  the  9th,  33d,  35th,  39th, 
41st,  43d,  47th,  49th,  and  62d  sections  of  itj  and  some  parts  of  his 
21st  Epistle,  he  will  find  that  the  symptoms  regarded  as  peculiar 
to  pleurisy  have  frequently  attended  inflammation  of  the  substance 
of  the  lungs,  and  that,  when  the  membranes  were  not  at  all 
affected.  When  we  inspect  the  bodies  of  those  who  die  of  inflam- 
mation of  the  lungs  (says  Schroeder,  Opusc.  Med.),  they  alone  are 
sometimes  found  inflamed,  although  the  symptoms  of  pleurisy  had 
been  well  marked.  Petrus  Servius  opened  threq.  hundred  people  at 
Rome,  who  died  with  the  symptoms  of  pleurisy,  in  which  the 
lungs  were  greatly  inflamed,  the  membranes  little  or  not  at  all. 
Tissot  met  with  similar  cases ;  and  Diemerbroech  says,  that  in  two 
or  three  cases,  in  which  there  had  been  no  acute  pain,  and  where 
consequently,  according  to  the  common  opinion,  the  substance  of 
the  lungs  alone  should  have  been  found  affected,  the  membranes 
equally  partook  of  the  disease.  Burserius  observes,  that  dissec- 
tions are  not  wanting  to  prove  that  inflammation  of  the  membranes 
has  been  present  without  any  pain.  Sydenham  seems  to  go  so  far 
as  to  believe  the  substance  of  the  lungs  to  be  very  frequently  the 
seat  of  pleurisy.  And  Juncker,  in  his  Conspectus  Pathologise, 
observes  that  pleurisy  often  passes  into  peripneumony,  by  which 
we  may  understand  that  the  substance  of  the  lungs  was  found 
inflamed  where  the  symptoms  had  been  those  of  pleurisy;  for  such 

F  3 


70 


ON  THE  DISEASES  OF 


acute  cases,  I  believe  the  capillaries,  in  the  latter  the 
larger  vessels,  are  often  the  chief  seat  of  the  disease ; 
for  the  two  affections  may,  according  to  the  nature 
of  the  cause  and  the  state  of  the  part  affected,  be 
combined  in  every  proportion.  I  am  aware  that  this 
will  not  always  be  found  to  be  the  case,  for,  we  have 
seen,  the  capillaries  sometimes  suffer  distention  with 
little  or  no  pain,  particularly  where  the  progress  of 
the  disease  is  slow.  In  general,  however,  in  propor- 
tion as  the  distention  is  confined  to  the  larger  vessels, 
there  is  less  fever  and  less  pain,  and  when  they  alone 
are  affected  there  is  little  or  none  of  either ;  the 
cause  of  which  is  evident  from  what  has  been  said  of 
the  different  nature  of  the  functions  of  the  larger 
and  most  minute  vessels :  the  only  function  of  the 
larger  vessels  being  to  maintain  the  motion  of  the 
blood ;  the  functions  of  the  capillaries  being,  in 
addition  to  this,  to  supply  that  portion  of  the  blood 
on  which  the  assimilating,  secreting,  and  excreting 
functions  depend ;  the  severity  of  the  symptoms  of 
derangement  being  here,  as  is  generally  the  case,  pro- 
portioned to  the  variety  and  importance  of  the 
functions  deranged. 

The  immediate  cause  of  fever  in  all  cases,  whether 


was  the  prepossession  in  favour  of  this  division  of  inflammation  of 
the  chest,  that  when  it  was  found  that  the  appearances  on  dissec- 
tion did  not  correspond  with  it,  it  was  supposed  that  the  one  form 
of  the  disease  had  passed  into  the  other — an  opinion  which  seems 
to  have  been  sanctioned  even  by  Haller.  Yet  we  find  in  some  of 
the  oldest  writers  more  correct  observations.  Hippocrates  speaks 
of  pleurisy  and  peripneumony  as  affections  of  nearly,  if  not 
altogether,  the  same  parts ;  and  Galen  observes  that  the  pain  in 
peripneumony  is  sometimes  acute.  Many  observations  to  the  same 
effect  might  be  added  from  authors  of  the  first  authority,  both 
with  respect  to  this  disease  and  other  inflammatory  affections. 
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original  or  symptomatic,  as  appears  from  all  that  has 
been  said  of  the  nature  of  this  disease,  consists  in 
debihty  of  the  capillary  vessels ;  in  the  former,  of  the 
whole  system,  and  when  it  arises  from  local  disease, 
of  that  of  the  capillary  vessels  of  the  diseased  part. 

All  local  diseases  producing  fever  are  found  to 
have  this  effect,  exactly  in  proportion  as  they  cause 
debility,  and  consequent  distention  of  the  capillary 
vessels  of  the  parts  affected.  Dr.  Cull  en,  in  his 
system  of  nosology,  arranges  them  all  under  three 
heads ;  inflammation,  hemorrhagy,  and  serous  dis- 
charge. If  we  examine  the  symptoms  of  the  two 
last,  we  shall  find,  that  unless  these  diseases  are  of 
a  mere  passive  nature,  arising  from  a  vessel  allow- 
ing the  blood  to  escape  from  it,  or  extreme  re- 
laxation, in  which  cases  they  do  not  excite  fever, 
their  symptoms  are  those  of  inflammation  more  or 
less  relieved  by  discharges,  in  the  one  case,  the 
effect  of  rupture  of  the  vessels,  in  the  other,  ap- 
parently of  distention  of  their  extremities ;  and  it  is 
particularly  to  be  remarked,  that  it  is  only  in  propor- 
tion as  the  symptoms  of  inflammation  prevail,  that, 
in  the  two  last  cases,  those  of  fever  attend.  It  seems 
then,  both  from  observation  and  direct  experiment, 
to  be  a  law  of  the  animal  economy,  that  debility  and 
consequent  distention  of  the  capillary  vessels,  and 
this  alone  of  all  diseased  states,  applies  to  the  nervous 
system  such  irritation  as  excites  to  preternatural 
action  the  heart  and  larger  vessels,  and  that  even 
when  this  state  of  the  capillaries  is  only  local,  if  of 
considerable  extent,  or  in  a  vital  part. 
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CHAPTER  11. 

ON   THE  DISEASES  OF   THE  NERVOUS  SYSTEM, 

As  the  functions  and  sympathies  of  the  nervous,  even 
in  the  most  limited,  and  still  more  in  the  most  extended 
sense  of  the  term,  that  is,  including  the  sensorial 
functions,  are  much  more  numerous  and  complicated 
than  those  of  the  circulating  system  (the  diseases  of 
which,  most  immediately  connected  with  the  subjects 
of  this  volume,  inflammation  and  congestion,  we  have 
just  considered),  the  number  and  variety  of  its 
diseases  must  in  the  same  proportion  be  greater;  and, 
as  appears  from  the  investigation  so  frequently  re- 
ferred to  in  this  treatise,  its  functions  are  not  only 
more  numerous,  but,  if  we  look  only  to  those  on 
which  life  depends,  with  the  exception  of  the  circu- 
lation, they  are  also  the  most  important.  Its  diseases 
consequently  not  only  embrace  a  wider  range,  but 
more  immediately  threaten  life ;  an  inference  which 
will  be  amply  confirmed  by  a  review  of  the  state- 
ments which  form  the  subject  of  the  present  chapter. 
We  have  seen  all  the  powers  of  assimilation,  secre- 
tion, and  excretion  immediately  dependent  on  the 
brain  and  spinal  marrow,  and  we  now  know  that  on 
their  powers  depend  not  only  the  well-being  but  the 
existence  of  all  our  organs. 

If  such  be  the  facts,  we  cannot  be  more  usefully 
employed  than  in  an  inquiry  into  the  various  causes 
of  injury  to  which  this  system  is  exposed,  with  a 
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view  to  guard  against  or  remove  them  ;  or,  where 
their  injurious  effects  have  taken  place,  to  ascertain 
the  means  of  correcting  them,  before  the  arrival  of 
their  necessarily  fatal  stages. 

The  present  chapter  is  divided  into  three  sections : 
the  first  on  the  diseases  of  the  brain,  the  second  on 
the  diseases  of  the  spinal  marrow,  and  the  last  on  the 
diseases  of  these  organs  jointly.  Those  of  the  brain 
and  spinal  marrow,  separately,  are,  like  the  diseases 
of  the  sanguiferous  system,  most  important,  but  com- 
paratively few  and  simple  —  namely,  the  diseases  of 
those  functions  only  which  exclusively  belong  to 
each.  The  diseases  of  these  organs  jointly,  which 
comprehend  the  practical  part  of  the  subject  in  which 
the  physiological  errors,  treated  of  in  the  first  part 
of  this  volume,  have  been  most  injurious,  are  both 
numerous  and  complicated,  because  they  necessarily 
involve,  we  shall  find,  certain  modifications  of  the 
occasionally  diseased  states  of  every  organ  of  our 
frame.  Such  we  should  expect  to  be  the  case,  from 
the  results  which  have  been  stated. 

The  variety  and  complication  of  diseases  to  which 
any  organ  is  subject  are  necessarily  proportioned  to 
the  variety  of  its  functions,  and  to  the  extent  and 
power  of  its  sympathies  ;  that  is,  the  degree  in  which 
it  partakes  of,  and  tends  to  produce  and  to  modify, 
the  diseases  of  other  organs. 

The  diseases  of  the  circulating  system,  or  of  the 
brain  or  spinal  marrow  singly,  whether  original  or 
symptomatic,  necessarily  consist  of  derangement  of 
their  own  peculiar  functions,  and  its  necessary  con- 
sequences ;  those  of  the  brain  and  spinal  marrow 
jointly,  in  which  we  have  seen  are  lodged  the  im- 
mediate organs  of  life,  directly  influenced  by,  and 
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influencing  every  organ  of  our  frame,  must  suffer 
from,  and  influence,  the  diseases  of  all  other  parts, 
and  thus  be  capable,  as  we  shall  find  from  direct 
observation  to  be  the  case,  of  exciting  certain  modifi- 
cations of  almost  all  their  diseases. 

Section  I. 

On  the  Diseases  which  originate  in  the  Brain, 

We  have  seen,  in  considering  the  nature  of  the 
disease  termed  congestion,  that  when  any  organ  is 
oppressed  by  morbid  distention  of  its  larger  vessels, 
the  functions  peculiar  to  it,  as  might  have  been 
foretold,  are  impaired,  and  when  this  happens  to  a 
great  degree,  are  wholly  lost.  A  similar  effect  ne- 
cessarily arises,  if  a  cause  existing  in  the  organ  itself 
enfeebles  its  powers.  When  this  happens  to  a  cer- 
tain extent  in  the  brain,  the  disease  has  very  correctly 
obtained  the  name  of  nervous  apoplexy. 

In  the  former  instance,  that  is,  when  the  impaired 
state  of  the  functions  of  the  brain  arises  from  a 
distended  state  of  its  larger  vessels,  that  is,  a  state  of 
congestion,  it,  with  equal  propriety,  has  obtained  the 
name  of  sanguineous  apoplexy.  When  it  arises  from 
the  distended  state  of  the  capillary  vessels,  it  is  then 
a  case  of  inflammation,  the  nature  of  which  has  just 
been  pointed  out.  These  diseases,  being  diseases  of 
the  circulation,  have  already  been  considered. 

1.  On  Nervous  Apoplexy. 

The  means  of  accurately  distinguishing  that  species 
of  apoplexy  which  depends  on  the  state  of  the  circu- 
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lation  in  the  head,  from  that  which  depends  on  the 
state  of  the  brain  itself,  and  consequently  the  proper 
treatment  in  both,  and  particularly  in  the  latter,  are 
still  among  the  desiderata  of  medicine.  The  object 
of  the  author,  in  the  present  division  of  the  subject, 
is,  to  ascertain  how  far  the  inquiry  on  which  this 
volume  is  founded  throws  light  on  those  subjects. 

As  it  appears,  as  far  as  I  am  capable  of  judging 
from  what  has  been  said,  that  the  leading  features  of 
sanguineous  apoplexy  depend  on  the  fact  that  the 
power  of  the  heart  and  blood-vessels  is  independent 
of  the  nervous  system,  in  consequence  of  which  that 
of  the  brain  may  be  overwhelmed  by  a  compressing 
force  without  directly  producing  a  fatal  effect  on  the 
powers  of  circulation  ;  so  I  think  it  will  appear,  from 
what  1  am  about  to  say,  that  the  leading  features  of 
nervous  apoplexy  depend  on  a  fact  which  we  have 
also  seen  ascertained  by  direct  experiment,  that  the 
power  of  the  heart  and  blood-vessels,  though  inde- 
pendent of  the  nervous  system,  may  be  influenced 
even  to  its  total  destruction  through  this  system. 

I  have,  in  my  Inquiry  into  the  Laws  of  the  Vital 
Functions,  had  occasion  to  make  many  observations 
on  the  different  species  of  apoplexy ;  I  shall  here, 
however,  endeavour  to  present  at  one  view  whatever 
is  essential  towards  a  correct  view  of  the  form  of 
apoplexy  before  us,  the  species  of  apoplexy  termed 
nervous,  that  depending  on  the  state  of  the  brain 
itself,  and  no  farther  on  that  of  its  vessels  than  the 
state  of  the  brain  itself  causes.  I  shall,  in  the  first 
place,  consider  the  consequence  of  such  an  impres- 
sion made  on  the  nervous  system  as  greatly  lessens 
the  power  of  the  heart  and  blood-vessels.  If  the 
organisation  of  the  brain  be  suddenly  deranged,  as 
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appears  from  the  results  referred  to  in  the  first  part 
of  this  volume,  instant  debility,  we  have  seen,  and 
if  the  cause  be  powerful,  a  rapid  destruction,  of 
all  the  functions  of  the  system  ensues.  In  pro- 
portion as  the  cause  is  less  violent,  a  longer  period 
intervenes  between  the  debility  occasioned  by  the 
first  impression  of  the  offending  cause,  and  the 
ceasing  of  the  functions  of  life,  and  consequently 
of  those  of  the  sensorial  system  also ;  and  when 
the  cause  is  still  slighter,  provided  it  be  of  a  tem- 
porary nature,  the  functions,  instead  of  ceasing, 
finally,  gradually  regain  their  healthy  state.  What- 
ever be  the  result,  on  the  first  impression  of  a  power- 
fully debilitating  cause  affecting  the  brain,  especially 
if  its  operation  be  sudden,  the  heart  acts  more  fre- 
quently and  feebly,  and  often  irregularly,  the  cir- 
culating system  suffers  a  similar  loss  of  power  in 
every  part  of  the  body,  and  the  sensibility  and  other 
functions  of  the  sensorial  system  are  impaired  or 
otherwise  deranged.  It  appears  from  what  has  been 
said  in  the  first  part  of  this  volume,  that  although  the 
origin  of  the  powers  of  circulation  is  wholly  indepen- 
dent of  the  brain  and  spinal  marrow,  they  are  'im- 
mediately under  the  influence  of  those  organs. 

The  sphincters  of  the  rectum  and  bladder,  in  states 
of  great  nervous  debility,  do  not  merely  cease  to  be 
excited  by  any  voluntary  effort  as  in  sanguineous 
apoplexy  for  example,  but,  from  the  generally  im- 
paired excitability  of  the  muscular  system,  particu- 
larly where  the  cause  of  the  disease  is  at  once  sudden 
and  extreme,  the  power  on  which  the  degree  of 
contraction  constituting  their  state  of  rest  depends, 
is  more  or  less  enfeebled,  and  thus,  from  the  relaxation 
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of  the  sphincters,  the  contents  of  the  cavities  to  which 
they  belong  are  apt  to  escape  involuntarily. 

This  state  is,  if  the  offending  cause  has  not  been 
extreme,  succeeded  by  some  improvement  in  the 
symptoms.  The  heart  and  blood-vessels  in  some 
degree  recover  from  the  shock  they  received.  The 
former  begins  to  beat  with  less  frequency,  and  with 
more  force  and  regularity,  and  the  latter  to  convey 
the  blood  with  greater  velocity,  and  in  a  more  uni- 
form stream.  In  proportion  as  this  change  takes 
place,  the  various  functions,  as  the  author  has  very 
frequently  observed,  improve ;  but  if  the  offending 
cause  has  been  severe,  the  heart  soon  begins  again  to 
beat  more  languidly,  and  with  its  function,  all  the 
functions  gradually  and  finally  fail.  If  the  injury 
done  to  the  nervous  system  be  of  such  a  nature  as 
particularly  to  debilitate  the  vessels  of  the  injured 
part,  during  that  interval  in  which  the  vigour  of  the 
circulation  is  in  some  degree  restored,  the  capillary 
vessels  of  this  part  yielding,  from  the  debility  induced 
on  them  by  the  offending  cause,  to  the  increased  im- 
pulse of  the  blood,  the  symptoms  of  inflammation  are 
thus  added  to  those  more  immediately  arising  from 
the  original  injury. 

Such  appear,  from  the  result  of  numerous  experi- 
ments detailed  in  the  Inquiry  just  referred  to,  to  be 
the  consequences  of  an  injury  of  the  brain  or  spinal 
marrow,  capable  of  suddenly,  and  to  a  considerable 
degree,  tending  to  derange  their  organisation.  The 
reader  will  perceive,  that  if  the  view  of  the  subject 
just  taken  be  correct,  the  nervous  is  a  much  more 
complicated  disease  than  the  sanguineous  apoplexy. 
In  the  latter,  the  powers  of  the  nervous  system  are 


78 


ON  THE  DISEASES  OF 


impaired,  but  those  of  the  sanguiferous  system  are, 
in  the  commencement  of  the  disease,  entire,  and  only 
become  affected  through  the  failure  of  the  functions 
of  respiration,  assimilation,  secretion,  and  excretion ; 
the  gradual  distention  of  the  larger  vessels  of  the 
brain  not  being  of  a  nature  so  suddenly  to  debilitate 
the  brain  as,  through  it,  to  affect  the  organs  of  circula- 
tion. In  nervous  apoplexy,  not  only  the  powers  of 
circulation  suffer  directly  from  the  injury  done  to  the 
nervous  system,  thus  producing  a  combination  of 
diseased  states  of  both  systems,  but  the  debility  of 
the  heart  and  blood-vessels  has  a  secondary  effect  on 
the  nervous  system.  The  action  of  the  brain  and 
spinal  marrow  farther  fail  from  defective  circulation, 
and  a  state  of  these  organs,  analogous  to  what  takes 
place  in  the  act  of  fainting,  is  superadded  to  that  more 
immediately  produced  by  the  cause  of  the  disease. 
It  is  not  surprising,  therefore,  that  this  species  of  apo- 
plexy sometimes  proves  instantly  fatal ;  which  sangui- 
neous apoplexy,  affecting  the  powers  of  circulation, 
only  through  the  failure  of  other  functions,  cannot 
do,  except  it  exists  in  such  a  degree  as  to  produce  in- 
stantaneous and  total  insensibility,  in  consequence  of 
which,  respiration,  which  we  have  seen  is  a  function 
of  volition,  immediately  ceases,  which  seldom,  if  ever, 
happens  in  this  case. 

From  all  that  has  been  said,  it  appears  that  the 
principles  of  treatment  are  necessarily  more  compli- 
cated in  nervous  than  in  sanguineous  apoplexy. 

In  sanguineous  apoplexy,  we  have  but  two  objects 
in  view,  —  to  relieve  the  brain  from  pressure,  and 
prevent  its  recurrence.  In  nervous  apoplexy,  while 
we  endeavour  to  counteract  the  effects  of  the  of- 
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tending  cause  on  the  brain,  it  is  necessary  to  support 
the  circulation  ;  the  failure  of  which,  to  a  certain 
degree,  must  immediately  prove  fatal.  This  ought 
to  be  done,  however,  in  such  a  way  as  tends  least  to 
occasion  morbid  distention  of  the  vessels  of  the  head, 
to  which  the  cause  of  the  disease  often  renders  them 
particularly  liable ;  tending  as  much  through  the 
brain,  we  have  seen,  to  debilitate  the  vessels  of  every 
part,  as  the  heart  itself ;  to  say  nothing  of  the  cases 
in  which  the  more  direct  effect  of  the  injury  is 
exerted  on  the  vessels  of  the  brain  itself,  which  may 
produce  either  sanguineous  apoplexy  or  inflammation 
of  the  brain,  according  as  the  distention  takes  place 
in  the  larger  or  smaller  vessels.  From  this  view  of 
the  subject  we  may  readily  understand  w^hy,  although 
abstraction  of  blood  may  prove  fatal  in  nervous 
apoplexy,  yet  much  of  the  stimulant  effect  is  often  ill 
borne. 

The  simplest  cases  of  nervous  apoplexy,  and  those 
most  nearly  approaching  to  the  state  of  the  animals  in 
the  experiments  above  referred  to,  are  cases  from 
mechanical  injury  of  the  brain.  When  a  blow  on 
the  head  fractures  the  skull,  and  occasions  part  of 
the  bone  to  press  on  the  brain  without  doing  further 
injury  to  this  organ,  the  case  resembles  in  its  nature 
the  purly  sanguineous  apoplexy.  When  the  com- 
pressing power  is  removed,  if  no  farther  injury  has 
been  done  to  the  brain,  the  apoplectic  symptoms  dis- 
appear ;  but  when  the  blow  has  also  produced  what 
surgeons  call  concussion  of  the  brain,  the  case  is  only 
a  slighter  degree  of  the  state  in  which  the  rabbits  and 
frogs  were  found  after  the  brain  had  been  crushed. 

No  writer,  perhaps,  has  detailed  the  symptoms  of 
concussion  of  the  brain  with  greater  correctness  than 
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Mr.  Abernethy,  in  the  third  part  of  his  Surgical  and 
Physiological  Essays.  It  is  impossible  not  to  remark 
how  accurately  his  account  of  these  symptoms  cor- 
responds with  the  results  of. the  experiments  here 
referred  to  :  —  The  whole  train  of  symptoms,"  he 
observes,  "  following  a  concussion  of  the  brain,  may, 
I  think,  be  properly  divided  into  three  stages.  The 
first  is,  that  state  of  insensibility  and  derangement  of 
the  bodily  powers  which  immediately  succeeds  the 
accident.  While  it  lasts,  the  patient  scarcely  feels 
any  injury  that  maybe  inflicted  on  him  ;  his  breathing 
is  difficult,  but  in  general  without  stertor,  his  pulse 
intermitting,  and  his  extremities  cold.  But  such  a 
state  cannot  last  long ;  it  goes  off  gradually,  and  is 
succeeded  by  another,  which  I  consider  as  the  second 
stage  of  the  concussion.  In  this,  the  pulse  and 
respiration  become  better,  and,  though  not  regularly 
performed,  are  sufficient  to  maintain  life,  and  to 
diffuse  warmth  over  the  extreme  parts  of  the  body. 
The  feeling  of  the  patient  is  now  so  far  restored,  that 
he  is  sensible  if  his  skin  is  pricked,  but  he  lies  stupid 
and  inattentive  to  slight  external  impressions.  As 
the  effects  of  concussion  diminish,  he  becomes  capable 
of  replying  to  questions  put  to  him  in  a  loud  tone  of 
voice,  especially  when  they  refer  to  his  chief  suffering 
at  the  time,  as  pain  in  the  head,  &c. ;  otherwise  he 
answers  incoherently,  and  as  if  his  attention  was 
occupied  by  something  else.  As  long  as  the  stupor 
remains,  the  inflammation  of  the  brain  seems  to  be 
moderate  ;  but  as  the  former  abates,  the  latter  seldom 
fails  to  increase :  and  this  constitutes  the  third  stage, 
which  is  the  most  important  in  the  series  of  effects 
proceeding  from  concussion.  These  several  stages 
vary  considerably  in  their  degree  and  duration,  but 
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more  or  less  of  each  will  be  found  to  take  place  in 
every  instance  where  the  brain  has  been  violently 
shaken/' 

The  chief  difference  between  the  symptoms  of 
concussion  and  nervous  apoplexy  arising  from  in- 
ternal causes,  is,  that  in  the  latter  there  is  not  so 
uniform  a  tendency  to  inflammation  ;  which,  in  the 
cases  referred  to  by  Mr.  Abernethy,  (in  which  we 
have  just  seen  a  double  cause  is  operating,)  we  have 
reason  to  believe  causes  the  capillary  vessels  debilitated 
by  the  blow  to  suffer  morbid  distention  as  soon  as  a 
certain  vigour  of  circulation  is  restored.  It  is  this 
renewed  vigour  of  circulation  after  the  immediate 
effect  of  the  blow  has  subsided,  so  remarkable  in  the 
experiments  just  referred  to,  that  again  gives  some 
energy  to  the  brain,  and  explains  Mr.  Abernethy's 
observation,  that  the  tendency  to  inflammation  comes 
on  as  the  stupor  abates. 

In  nervous  apoplexy,  from  internal  causes,  the 
sensibility  is  often  as  much  impaired  as  in  the  san- 
guineous apoplexy.  When  this  is  the  case,  the 
danger  is  very  urgent ;  but,  for  the  same  reason  as 
in  concussion  of  the  brain,  it  frequently  is  less  so, 
compared  with  the  severity  of  the  other  symptoms, 
because  here  the  sanguiferous,  as  well  as  the  nervous 
organs,  necessarily  suffer.  In  sanguineous  apoplexy, 
the  derangement  of  function  being  chiefly  felt  in  the 
nervous  system,  the  danger  is  nearly  proportioned  to 
the  degree  of  insensibility,  which  is  the  measure  of 
pressure  affecting  the  brain  ;  but  in  the  case  before 
us,  symptoms  of  the  greatest  danger  often  occur, 
although  the  patient  is  not  wholly  insensible,  and  not 
unfrequently  while  he  is  affected  with  a  degree  of 
irritability. 

G 


8^2 


ON  THE  DISEASES  OF 


The  foregoing  symptoms,  with  the  state  of  the 
pulse,  afford  the  best  means  of  distinguishing  these 
species  of  apoplexy.  In  the  sanguineous  apoplexy 
the  pulse  is  strong,  regular,  and  less  frequent  than 
natural;  the  last  the  effect  produced  by  the  dimi- 
nished frequency  of  respiration,  the  consequence  of 
the  insensibility,  unless  other  causes  of  injury  exist; 
for  the  two  forms  of  apoplexy,  the  sanguineous  and 
nervous,  are  not  unfrequently  combined.  The  more 
general  the  effect  of  the  pressure  and  the  more  free 
from  tendency  to  disease  in  the  brain  itself,  the  more 
perfectly  formed  will  the  symptoms  of  sanguineous 
apoplexy  be ;  and  the  contrary  of  these  conditions 
indicate  more  or  less  admixture  of  the  state  we  are 
now  considering  with  that  of  apoplexy  from  general 
pressure  alone :  even  the  inequality  of  the  pressure 
may  tend,  by  irritation  of  the  brain,  to  have  more  or 
less  of  this  effect. 

Such  are  the  distinguishing  symptoms  of  well- 
formed  sanguineous  and  nervous  apoplexy :  and  were 
these  diseases  always  so  formed,  it  w^ould  be  easy  to 
distinguish  them.  But  we  have  to  lament  that  this 
is  by  no  means  the  case,  as  indeed,  from  what  has 
been  said,  might  d  priori  have  been  supposed.  For 
it  must  often  happen  in  apoplexy,  from  distention  of 
the  vessels,  that  the  brain  will  sustain  some  further 
injury  than  that  of  mere  uniform  compression.  It  is 
not  improbable  that  the  circumstance  of  the  com- 
pressing force,  as  just  observed,  acting  partially,  may 
sometimes  alone  be  sufficient  to  produce  this  effect ; 
and  powerful  causes,  injuring  the  organisation  of  the 
brain,  must  often  be  of  such  a  nature  as  at  the  same 
time  to  occasion  debility,  and  consequently  more  or 
less  distention,  of  its  vessels.  To  these  circumstances. 
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and  to  the  difficulty  of  distinguishing  apoplexy 
arising  from  mere  general  distention  of  the  vessels 
from  that  arising  from  an  extravasation  of  blood  or 
serum,  it  appears  to  me  that  all  the  difficulties 
respecting  distinguishing,  and  prognosticating  the 
event  in  the  different  species  of  this  disease,  are  to 
be  ascribed. 

It  is  the  tendency  to  distention  of  the  vessels  of 
the  brain  that  renders  a  very  stimulating  plan  of 
treatment  a  doubtful  practice,  even  in  the  most 
decided  cases  of  nervous  apoplexy.  Were  it  not 
for  this,  the  state  of  the  sanguiferous  and  nervous 
systems  in  these  cases  would  equally  call  for  such  a 
plan.  But,  as  might  have  been  foreseen,  the  more 
debilitated  the  brain  is,  the  more  readily  it  feels  the 
effects  of  any  morbid  distention  of  its  vessels.  Thus 
our  practice  in  such  cases  is  confined  on  all  hands. 
Injury  may  be  done  by  the  free  use  either  of  stimu- 
lants or  evacuants,  in  consequence  of  the  former 
tending  to  increase  the  oppression,  the  latter  the 
debility  of  the  brain,  more  or  less  of  both  of  which, 
as  appears  from  what  has  been  said,  often  attends 
such  cases. 

The  mode  of  treatment  w^hich  has  appeared  to  me 
the  most  successful,  in  cases  of  a  mixed  nature,  is  a 
gently  stimulating  plan,  combined  for  the  purpose  of 
preventing  morbid  distention,  with  medicine  mode- 
rately determining  the  fluids  to  the  surface  of  the 
body,  and  keeping  the  bowels  free  without  occasion- 
ing a  great  discharge  from  them ;  with  occasional 
abstractions  of  blood  from  the  head,  when  the  insen- 
sibility seems  inclined  to  increase.  It  appears  from 
what  has  been  said,  that  the  degree  of  this  symptom 
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is  the  best  measure  of  the  morbid  distention  of  the 
vessels  of  the  head,  the  state  of  the  brain  itself  being 
the  same,  which  is  to  be  determined  by  that  of  the 
nervous  symptoms. 

Profuse  sweating  not  relieving  the  symptoms, 
which  is  a  frequent  occurrence  in  severe  cases  of 
nervous  apoplexy,  seems  always  to  indicate  great 
danger  ;  and  to  arise  from  a  general  relaxation  of  the 
extreme  vessels,  caused  by  the  debilitating  effect  of 
the  disease  on  the  brain.  It  is  analogous  to  the 
effect  on  the  capillaries,  which  is  pointed  out  in  my 
Inquiry,  produced  by  crushing  the  brain,  or  the 
application  to  this  organ  of  any  other  powerfully  de- 
bilitating cause. 

In  cases  arising  from  injuries  of  the  head,  Mr. 
Abernethy  thinks  that  the  great  tendency  to  inflam- 
mation altogether  forbids  the  stimulating  plan.  I 
have  just  referred  to  the  circumstance  which  often 
makes  the  indication  of  cure  in  this  respect  different 
in  concussion  of  the  brain  and  nervous  apoplexy 
arising  from  internal  causes,  namely,  the  greater  ten- 
dency to  inflammation  from  a  morbidly  distended 
state  of  the  capillary  vessels  of  the  brain  in  the 
former,  arising  from  the  local  effects  of  the  injury. 

The  foregoing  view  of  the  nature  of  the  different 
species  of  apoplexy,  not  the  result  of  preconceived 
opinions,  but  of  facts  open  to  the  examination  of 
every  one  who  chooses  to  repeat  the  experiments, 
and  so  strikingly  confirmed  by  the  observations  of 
Mr.  Abernethy  and  other  writers  on  the  effects  of 
injuries  of  the  brain,  may  tend,  perhaps,  to  render 
the  practice  in  this  varied  disease  more  determinate. 
It  seems,  by  affording  a  more  correct  view  of  the  na- 
ture of  the  symptoms  of  the  sanguineous  and  nervous 
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apoplexy,  than  could  have  been  obtained  without  a 
knowledge  of  the  relation  which  subsists  between  the 
sanguiferous  and  nervous  systems,  to  point  out,  with 
more  precision  than  without  such  aid  could  be  done, 
the  symptoms  essential  to  each,  and  consequently  the 
modes  of  practice  suited  to  the  various  cases  in  which 
they  separately  occur,  or  are  in  various  proportions 
blended  together.  I  have  entered  no  further  on 
these  modes  of  practice  than  was  necessary  to  point 
out  the  general  principles  on  which  they  are  founded. 

Inflammation  of  considerable  extent,  or  of  a  vital 
part,  the  reader  has  seen,  excites  increased  action  of 
the  sanguiferous  system.  He  will  more  readily  un- 
derstand here,  than  he  would  have  done  in  the 
section  on  Inflammation,  why  in  certain  inflamma- 
tions the  action  of  the  sanguiferous  system,  instead 
of  being  increased  in  force,  is  diminished.  I  have 
just  had  occasion  to  observe,  that  distention  of  the 
vessels  of  the  brain  seems  often,  merely  from  the 
action  of  the  distending  power  being  partial,  so  to 
injure  this  organ  as  to  give  rise  to  more  or  less  of  the 
symptoms  of  nervous  apoplexy.  A  similar  injury  of 
the  brain,  we  might  d  priori  suppose,  must  some- 
times happen  in  that  species  of  the  distention  of  the 
vessels  which  produces  inflammation,  that  is,  disten- 
tion confined  to  the  capillaries  of  this  organ  ;  so  that 
although  in  this  disease  the  pulse  is  often  strong,  and 
the  heat  great,  as  in  most  other  internal  inflamma- 
tions, it  sometimes  happens  that  the  heat  is  but  little 
increased,  and  the  pulse  small,  frequent,  and  flutter- 
ing, more  or  less  of  the  debilitating  effect  having 
been  produced  in  the  brain  ;  the  danger,  for  reasons 
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just  pointed  out  in  speaking  of  the  nature  of  nervous 
apoplexy,  being  very  great. 

A  similar  state  of  the  circulation  is  observed  in 
other  inflammations,  which  occasion  very  great  ner- 
vous irritation.  Thus  in  inflammation  of  the  stomach 
and  bowels,  the  heat  is  often  little  increased,  and  the 
pulse  is  feeble ;  the  brain  and  spinal  marrow  being 
so  injured  by  the  irritation  of  the  inflamed  state 
these  important  organs,  as  to  weaken  the  action  of 
the  heart  and  blood-vessels,  and  thus  cause  a  greater 
or  less  degree  of  syncope  to  be  combined  with  the 
original  disease.    I  have  seen  the  powers  of  circula- 
tion so  enfeebled  by  violent  and  extensive  inflamma- 
tion of  the  alimentary  canal,  that,  within  twelve  hours 
after  the  attack,  it  was  impossible  to  obtain  four 
ounces  of  blood,  although  large  veins  in  both  arms 
and  both  legs,  and  one  of  the  temporal  arteries,  were 
opened,  no  blood  having  been  taken  previously,  and 
the  patient,  at  the  time  of  the  attack,  having  been 
strong  and  in  good  health.     He  died  within  twenty- 
four  hours  of  the  commencement  of  his  disease.  On 
inspecting  the  body,  the  whole  of  the  alimentary 
canal  was  found  inflamed,  and  there  was  a  small  spot 
on  the  stomach,  of  a  purple  colour,  without  any 
other  morbid  appearance.    In  all  such  cases,  however, 
the  pulse,  though  feeble,  is  still  hard.  Notwith- 
standing the  debility  induced  on  the  sanguiferous 
system  by  the  effect  on  the  brain  and  spinal  marrow 
of  the  extreme  irritation  of  the  alimentary  canal, 
still,  in  consequence  of  the  distention  of  the  capillaries 
of  the  inflamed  part,  the  vessels  more  powerfully 
than  in  health   embrace   their  contents,    so  that 
some  degree  of  tightness  of  pulse  may  still  be  felt. 
The  peculiar  irritation  of  the  nervous  system  which 
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attends  inflammation,  still  exciting,  throughout  the 
whole  sanguiferous  system,  that  effort  to  support  the 
circulation  in  the  debilitated  vessels  of  the  inflamed 
parts. 

We  see  other  causes  of  powerful  nervous  irritation 
producing  great  debility  of  the  sanguiferous  system  ; 
throwing  a  solution  of  opium  or  tobacco  into  the 
cavity  of  the  abdomen,  for  example,  immediately, 
that  is,  before  it  can  be  supposed  to  act  through  any 
other  channel  than  the  nerves  of  the  part  to  which 
the  offending  cause  is  applied,  enfeebles  the  power  of 
the  heart. 

The  reader  may  readily  understand,  from  all  that 
has  been  said,  why  inflammation  of  important  organs 
often,  and  sometimes  very  suddenly,  proves  fatal, 
without  the  inflammation  running  its  usual  course, 
the  sudden  derangement  of  the  nervous  system  being 
such  as  to  destroy  the  powers  of  circulation.  This 
evidently  happened  in  the  case  just  mentioned.  He 
may  also  see  why  the  pulse,  in  such  cases,  when  pro- 
duced by  inflammation,  rises  after  blood-letting, 
which  lessens  the  offending  cause,  and  consequently 
the  impression  it  makes  on  the  nervous  system, 
always  a  favourable  symptom,  both  as  indicating  a 
proportional  degree  of  vigour  remaining  in  that 
system,  and  relieving  the  most  urgent  train  of  symp- 
toms, which  indicates  the  degree  in  which  the  general 
powers  of  life  are  debilitated,  and  the  causes  of  which 
tend  still  further,  as  we  have  seen,  to  debilitate  the 
capillaries. 

I  believe  that  in  some  other  cases  in  which  the  pulse 
rises  after  blood-letting,  this  effect,  as  far  as  it  depends 
on  the  state  of  the  nervous  system,  may  be  explained 
in  the  same  way.    On  the  same  principle  also,  as  far 
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as  I  can  judge,  we  must  explain  the  sudden  debility, 
and  subsequent  loss  of  power,  in  the  circulating 
system,  which  ensues  on  gangrene  of  any  of  the  vital 
organs,  or  indeed  more  or  less  if  at  all  extensive  of 
any  part. 

2.  On  Suspended  Animation. 

Suspended  animation  is  the  suspension  of  the 
sensorial  functions  from  any  cause  interrupting  res- 
piration. 

Inflating  the  lungs  under  such  circumstances  acts 
in  two  ways.  It  gives  to  the  blood  of  the  smaller 
vessels  of  the  lungs  some  of  the  arterial  properties  by 
which  they  are  excited  to  action  ;  and  acting  through 
the  blood  of  these  vessels,  it  communicates  to  that  of 
the  larger  vessels,  and  of  the  heart  itself,  more  or 
less  of  the  same  properties,  independently  of  the 
blood  already  changed  being  moved  on  towards  this 
organ  ;  for  M.  Le  Gallois  has  shown,  that  after  the 
circulation  has  permanently  ceased,  the  blood  may  be 
more  or  less  changed,  by  inflating  the  lungs,  not  only 
in  the  trunks  of  the  pulmonary  veins  and  the  heart 
itself,  but  also  in  the  great  arteries.  By  these  means 
the  circulation  in  the  lungs  is  often  restored,  but  it  is 
evident  from  the  experiments,  an  account  of  which 
has  appeared  in  the  Philosophical  Transactions  of 
London,  and  in  the  fourth  edition  of  my  Inquiry  into 
the  Laws  of  the  Vital  System,  that  the  function  of 
these  organs  must  be  very  imperfect  till  they  receive 
the  due  supply  of  nervous  power.  Now  this  cannot 
happen  till  the  re-established  circulation  has  renewed 
the  vigour  of  the  brain  and  spinal  marrow,  for  which 
a  considerable  time  is  required.    We  have  reason  to 
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believe,  therefore,  that  could  the  due  degree  of  this 
power  be  restored  to  the  lungs,  at  the  same  time  that 
they  are  exposed  to  the  influence  of  the  air,  recovery 
might,  in  many  cases,  be  effected,  where  inflation  of 
the  lungs  alone  fails.    See  Appendix,  No.  VIII. 

The  reader  has  seen  that  voltaic  electricity  can 
supply  the  place  of  the  nervous  power  in  the  lungs, 
enabling  them  perfectly  to  retain  their  due  structure 
and  perform  their  functions  after  the  latter  is  with- 
drawn. I  have  therefore,  both  in  the  Philosophical 
Transactions  and  in  a  note  of  some  length  in  the 
chapter  of  my  Inquiry  on  the  nature  of  death,  pro- 
posed that,  to  the  instruments  used  in  the  recovery 
of  suffocated  persons,  an  apparatus  properly  adapted 
for  sending  the  voltaic  influence  through  the  lungs 
in  the  direction  of  their  nerves  should  be  added.  It 
would  be  improper  here  to  employ,  for  any  consider- 
able length  of  time,  a  stronger  power  than  experience 
has  taught  us  can  be  used  without  bad  effects  in 
health.  The  power  should  not,  perhaps,  in  the 
present  state  of  our  knowledge,  exceed  that  of 
fifteen,  or  at  most  twenty-four- by-three  inch  double 
plates  of  zinc  and  copper  the  fluid  being  one  part 
of  muriatic  acid  and  twenty  of  water,  and  the  electric 
power  should  not  be  applied,  at  one  time,  for  more 
than  ten  minutes  or  a  quarter  of  an  hour.  If  not  too 
late  to  be  of  service,  its  good  effects  will  be  observed 
before  the  expu'ation  of  this  time,  t 

*  I  mention  plates  of  this  size,  because  I  have  most  frequently- 
witnessed  their  effects ;  but  I  have  reason  to  believe  that  a  greater 
number  of  much  smaller  plates  will  better  answer  medical  purposes. 

f  See  a  paper  which  the  Royal  Society  did  me  the  honour  to 
publish  in  the  Philosophical  Transactions  for  the  year  1834,  and 
Appendix,  No.  IX. 
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Little  advantage  is  to  be  expected  in  the  case 
before  us  from  voltaic  electricity  applied  to  any  other 
secreting  organ,  because  the  revival  of  the  patient 
depends  little,  if  at  all,  on  the  action  of  any  other. 
Employed  as  a  general  stimulant  to  the  brain  and 
spinal  marrow,  it  may  be  of  use  by  rousing  the 
dormant  powers  of  the  system.  They  are  all  capable 
of  being  excited  through  these  organs.  In  this  way 
it  can  only  indirectly  assist  the  lungs,  and  that  chiefly 
in  proportion  to  the  degree  in  which  general  circula- 
tion is  restored.  It  is  probable  that,  as  a  general 
stimulant,  a  greater  power  may  be  used  with  safety, 
because  it  may,  with  this  view,  be  applied  inter- 
ruptedly. 

When  we  compare  together  the  whole  of  the  fore- 
going statements  respecting  the  effects  of  voltaic 
electricity,  and  those  statements  with  what  is  said  in 
the  following  section,  may  we  not  hope  that,  if  in  so 
few  years  such  has  been  the  result  of  its  employment 
on  the  principles  above  laid  down,  a  more  extensive 
experience  will  still  extend  the  advantages  derived 
from  it  ?  I  have  repeatedly  seen  its  use  more  suc- 
cessful than  any  other  means  in  obstinate  general 
debility,  in  which  transmission  through  the  stomach 
and  lungs  has  still  appeared  to  me  the  best  means  of 
applying  it.  In  certain  cases  of  fever,  and,  it  is  pro- 
bable, in  all  cases  of  deficient  nervous  energy,  accom- 
panied with  little  or  no  inflammatory  tendency,  it 
will  be  found  a  powerful  means  of  relief.  The  in- 
discriminate way  in  which  it  is  at  present  employed 
must  tend  to  prevent  the  advantages  which  a  better 
directed  employment  of  it  is  calculated  to  produce.  * 

*  See  a  paper  which  the  Royal  Society  of  London  did  me  the 
honour  to  publish  in  the  Philosophical  Transactions  for  1827,  and 
Appendix  to  this  volume,  No.  X. 
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I  shall  defer  some  observations  I  shall  have  occa- 
sion to  make  on  other  diseases  of  the  brain  to  the 
third  section  of  this  chapter  on  account  of  their 
intimate  relation  to  the  diseases  to  which  that  section 
is  chiefly  devoted. 

Section  II. 

On  the  Diseases  which  have  their  Seat  in  the  Spinal  Marrow, 

The  experiments  in  which  different  portions  of  the 
spinal  marrow  were  destroyed,  appear  to  throw  con- 
siderable light  on  the  nature  of  the  diseases  of  this 
organ.  The  reader  has  seen  that  the  destruction  of 
any  part  of  it  not  only,  as  is  generally  known,  renders 
paralytic,  that  is,  deprives  of  their  only  stimulus,  the 
muscles  of  voluntary  motion  which  correspond  to 
that  part,  and  to  all  parts  of  the  spinal  marrow  lying 
below  it  *  ;  but,  by  lessening  the  supply  of  nervous 
power  to  the  great  chain  of  ganglions,  influences  the 
state  of  the  thoracic  and  abdominal  viscera  and  the 
temperature  of  the  animal,  consequences  of  which  we 
have  not  hitherto  been  aware. 

Even  in  early  stages  of  the  more  severe  cases  of 

*  It  appears  from  what  has  been  said,  that  although  both  the 
muscles  of  voluntary  motion  corresponding  to  the  part  of  the 
spinal  marrow  destroyed,  and  those  corresponding  to  all  parts 
below  it,  cease  to  move,  it  is  from  different  causes ;  the  former, 
because  their  nervous  power  is  destroyed ;  the  latter,  because  their 
nervous  is  no  longer  subject  to  the  sensorial  power.  Whether  in 
the  former  case  the  power  of  the  muscles  themselves  is  impaired, 
will  depend  on  the  rapidity  with  which  the  offending  cause  has 
operated.  See  Part  II.  Chapter  II.  of  my  Inquiry  into  the  Laws 
of  the  Vital  Functions. 
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diseased  spine,  affections  of  the  stomach  and  lungs 
frequently  attend,  and  the  patient  often  complains  of 
a  sense  of  cold.  The  celebrated  Mr.  Pott  remarks 
of  this  disease,  Loss  of  appetite,  a  hard  dry  cough, 
laborious  respiration,  &c.,  appear  pretty  early,  and  in 
such  a  manner  as  to  demand  attention."  And  in 
another  place  he  observes,  that  there  is  "  an  unusual 
sense  of  coldness  of  the  thighs,  not  accountable  for 
from  the  weather."  Similar  observations  are  made 
by  every  writer  on  diseased  spine.  How  well  they 
correspond  with  the  results  of  the  experiments  above 
referred  to  need  not  be  pointed  out. 

It  appears  from  the  experiment  in  which  the  spinal 
marrow  was  simply  divided,  compared  with  the  ex- 
periments in  which  portions  of  it  were  destroyed, 
that  we  may  judge  of  the  extent  of  the  injury  done 
to  this  organ,  in  diseases  of  the  spine,  by  the  state  of 
the  stomach  and  lungs.  Anything  which  so  affects 
the  spinal  marrow  as  to  interrupt  the  communication 
between  the  brain  and  other  parts,  will  of  course 
prevent  the  influence  of  the  will  from  reaching  them, 
however  small  a  part  of  the  spinal  marrow  may  be  in- 
jured. But  if  a  considerable  part  is  injured,  along 
with  loss  of  power  in  the  limbs,  the  patient  will  ex- 
perience symptoms  of  indigestion  and  oppressed 
breathing  proportioned  to  the  importance  and  extent 
of  the  part  the  function  of  which  is  destroyed. 

From  what  is  said  of  Asthma  and  Indigestion  in 
my  treatise  on  the  latter  disease,  the  reader  will  see 
reason  to  believe,  that  the  foregoing  symptoms, 
namely,  those  indicating  affections  of  the  stomach 
and  lungs  in  disease  of  the  spinal  marrow,  may  be 
relieved  by  the  use  of  voltaic  electricity.  This  ob- 
servation in  the  earlier  editions  of  my  Inquiry  into 
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the  Laws  of  the  Vital  Functions,  induced  the  late 
Mr.  Earle  to  try  its  effects  in  such  cases  at  St.  Bar- 
tholomew's Hospital.  I  attended  in  order  to  regu- 
late the  first  applications  of  it,  and  to  point  out  such 
precautionary  means  as  are  necessary  in  its  employ- 
ment. He  was  so  good  as  to  address  to  me  the  fol- 
lowing letter,  detailing  the  results  :  — ■ 


"  George  Street,  August  14.  1822. 

My  dear  Sir, 

I  have  much  pleasure  in  transmitting  to  you  the 
following  account  of  the  trials  made  with  voltaic 
electricity  at  St.  Bartholomew's  Hospital.  The  first 
case  is  that  in  which  you  witnessed  its  first  appli- 
cation. 

Elizabeth  Pepperall,  aged  seventeen,  of  fair  com- 
plexion and  light  hair,  was  admitted  into  St.  Bartho- 
lomew's Hospital,  in  August,  1821,  in  consequence 
of  an  affection  of  the  spine,  which  had  existed  for 
about  a  year  and  a  half.  At  the  time  of  her  admis- 
sion, it  appeared  that  almost  all  the  dorsal  and  lumbar 
vertebrge  were  affected.  She  had  nearly  lost  all 
power  over  her  lower  extremities  and  pelvic  viscera ; 
and  she  complained  of  very  severe  cramps  at  the  pit 
of  the  stomach,  and  acute  pain  in  the  course  of  the 
costal  nerves,  which  was  much  increased  by  pressure 
on  the  ribs,  or  any  attempt  at  a  deep  inspiration. 
Her  general  health  was  much  deranged  ;  her  pulse 
was  very  rapid,  with,  occasionally,  severe  palpitation 
of  the  heart,  and  constant  dyspnoea.  Her  digestive 
powers  were  greatly  impaired  ;  she  had  no  appetite, 
and  could  only  digest  a  small  portion  of  stale  bread, 
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and  some  milk  and  water.  Even  this  meal  was 
always  followed  by  uneasy  sensations  at  her  stomach, 
and  an  increase  of  headache,  from  which  she  was 
hardly  ever  free.  Her  bowels  were  obstinately  cos- 
tive, and  the  urine  was  scanty,  and  deposited  large 
quantities  of  lithate  of  ammonia. 

She  was  placed  on  one  of  my  invalid  beds, 
which  enabled  her  to  remain  in  a  state  of  uninter- 
rupted rest ;  and,  after  the  repeated  application  of 
leeches,  issues  were  made  on  either  side  of  the 
dorsal  spine,  and  subsequently  in  the  lumbar  region. 
The  issues  were  kept  actively  open,  and  the  strictest 
attention  was  paid  to  her  general  health.  The  spine 
very  gradually  became  less  sensible,  and  the  power 
over  the  pelvic  viscera  and  lower  extremities  slowly 
returned ;  still,  however,  her  stomach  was  incapable 
of  digesting  any  other  food  than  bread  and  milk  and 
water,  her  headache  remained  nearly  unabated,  and 
her  breathing  was  habitually  difficult.  She  was  in 
this  state  when  you  saw  her,  and  the  galvanism  was 
first  administered  (December  19). 

"  A  trough  containing  plates  of  about  three  inches 
was  employed.  The  positive  wire  was  applied  to  the 
nape  of  the  neck,  the  negative  a  little  below  the  pit 
of  the  stomach.  No  sensation  was  at  first  produced 
by  twenty  plates  ;  but  after  the  sensation  was  excited, 
she  could  not  endure  more  than  twelve.  The  first 
sensation  she  experienced,  caused  her  to  take  invo- 
luntarily a  sudden  and  deep  inspiration.  The  gal- 
vanism was  applied  for  about  a  quarter  of  an  hour,  at 
the  end  of  which  time  her  breathing  became  much 
freer  than  it  had  been  for  many  months.  Of  this  she 
repeatedly  expressed  herself  perfectly  certain,  at  the 
same  time  she  felt  considerable  uneasiness  at  the 
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stomach.  She  was  slightly  hysterical,  in  consequence 
of  the  agitation  she  had  experienced,  but  her  breathing 
was  tranquil  during  the  whole  evening. 

"  With  a  view  to  remove  the  tenderness  in  the 
epigastrium,  leeches  were  applied  to  the  region  of 
the  stomach,  and  the  whole  plan  of  treatment  adapted 
to  the  second  stage  of  indigestion  was  resorted  to. 
When  the  tenderness  had  somewhat  abated,  the 
galvanism  was  repeated  with  more  decided  relief  to 
the  breathing,  and  without  causing  much  uneasiness 
at  the  stomach. 

"  After  several  applications  of  it,  the  relief  she 
experienced  in  her  breathing  lasted  for  two  or  three 
days,  and  at  length  it  was  only  necessary  to  repeat 
it  occasionally.  The  effect  of  its  administration  was 
uniformly  the  same ;  a  most  sensible  and  speedy 
relief  from  a  state  of  anxious  breathing  to  perfect 
ease  and  repose.  Its  beneficial  effects  were  not, 
however,  confined  to  the  respiration ;  the  powers  of 
her  stomach  greatly  improved,  and  she  was  able  to 
digest  a  small  quantity  of  meat,  or  the  yolk  of  an 
egg,  without  pain.  As  her  stomach  improved,  she 
lost  the  distressing  headache,  which  had  so  constantly 
attended  as  at  one  time  to  lead  me  to  apprehend  the 
existence  of  disease  in  the  brain,  having  met  with 
other  cases  in  which  scrofulous  affection  had  existed 
in  the  brain  and  spine  at  the  same  time.  Her 
progress  from  this  time  was  uniform,  and  far  more 
rapid  than  it  had  been  before ;  and  in  about  two 
months,  the  catamenia,  which  had  been  suspended 
from  the  commencement  of  the  disease,  returned. 

The  patient  was  sufficiently  recovered  to  leave 
the  hospital  and  return  to  her  friends  at  Dartmouth 
early  in  July,  at  which  time  she  was  able  to  walk 
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with  very  little  assistance,  and  without  experiencing 
the  least  pain  in  her  back.  On  reviewing  the  cir- 
cumstances of  this  case,  I  have  not  the  least  hesita- 
tion in  stating  my  decided  opinion  of  the  great 
benefit  which  was  derived  from  the  employment  of 
galvanism,  not  only  in  affording  temporary  relief  to 
the  breathing,  but  in  improving  the  secretions,  and 
thus  materially  contributing  to  the  ultimate  recovery 
of  the  patient.  I  feel  particularly  happy  that  the 
patient  was  in  a  public  hospital,  and  that  the  means 
were  employed  in  the  presence  of  many  intelligent 
medical  friends  and  pupils,  who  were  all  equally 
satisfied  with  myself  of  the  essential  and  permanent 
benefit  which  she  derived  from  the  administration  of 
galvanism. 

"  It  was  employed  in  two  other  similar  cases  in 
the  same  hospital,  those  of  Ann  Baillies  and  Maria 
May,  in  which  it  produced  similar  good  effects, 
except  that,  in  one  of  these,  the  improvement  of  the 
general  health,  although  not  less  than  in  the  other 
cases,  did  not  appear  to  have  the  same  beneficial 
effect  on  the  disease  of  the  spine.  It  was  tried  in 
another  case  of  spine  disease,  which  was  attended 
with  fits  of  spasmodic  asthma.  These,  as  I  was 
taught  to  expect  from  the  observations  you  have 
published  on  this  subject,  it  failed  to  relieve.  It  is 
remarkable  that  in  the  case  of  Ann  Baillies,  in  which 
the  pulse  was  from  140  to  150,  and  very  weak,  the 
use  of  galvanism  always  rendered  it  stronger,  and 
brought  it  down  from  thirty  to  forty  beats  in  the 
minute. 

From  observing  the  good  effects  of  galvanism  on 
the  secretions  of  the  stomach,  I  was  induced  to  make 
a  trial  of  it  in  a  case  of  deafness,  accompanied  with  a 
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total  want  of  secretion  of  cerumen  in  the  right  ear* 
Its  first  application  produced  a  watery  secretion, 
which  by  perseverance  gradually  assumed  the  taste 
and  all  the  other  characters  of  cerumen.  The  hear- 
ing was  greatly  improved  in  both  ears  ;  but  how  far 
this  was  to  be  ascribed  to  the  restoration  of  the 
secretion  is  rendered  doubtful,  in  consequence  of  a 
tumour  having  at  the  same  time  been  removed  from 
the  tympanum  of  the  left  ear  by  the  repeated  appli- 
cation of  caustic. 

*'  The  foregoing  facts  you  are  perfectly  welcome 
to  make  any  use  of,  should  you  think  them  deserv- 
ing of  notice  ;  and  I  am. 

My  dear  Sir, 

Very  sincerely  yours, 

Henry  Earle." 

It  appears  from  the  preceding  statement,  that  in 
disease  of  the  spinal  marrow,  voltaic  electricity  is  not 
only  capable  of  performing  the  office  of  the  diseased 
part  of  this  organ,  by  which  the  vital  functions  are 
restored  to  a  state  of  healtli,  and  the  patient's  suffer- 
ings greatly  mitigated;  but  that  it  also,  as  might 
d  priori  be  expected,  by  thus  improving  the  general 
health,  indirectly  contributes  to  the  cure  of  the  spinal 
disease.  In  one  of  the  cases  mentioned  by  Mr.  Earle, 
it  failed  to  relieve  the  spinal  disease,  this  being  of 
such  a  nature,  which  must  occasionally  happen,  as 
not  to  be  influenced  by  the  improvement  of  the 
general  health.  With  regard  to  the  last  case  men- 
tioned by  Mr.  Earle,  in  which  the  secretion  of  ceru- 
men was  restored  by  voltaic  electricity,  this,  it  is 
evident  from  what  has  been  said,  can  only  happen 
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when  the  fault  consists  in  a  defect  of  nervous  in- 
fluence, and  not  in  a  diseased  state  of  the  vessels. 

Section  III. 

On  the  Diseases  which  have  their  Seat  in  the  Brain  and 
Spinal  Marrow, 

Introduction.* 

The  present  section,  from  the  number,  variety,  and 
complicated  nature  of  the  diseases  it  embraces,  must 
be  regarded  as  the  most  important  division  of  the 
practical  department  of  this  volume.  It  is  also  that, 
as  might  be  expected,  to  which  the  results  of  the 
preceding  investigation  most  extensively  apply,  and 
was  for  the  first  time,  but  in  a  more  concise  form, 
laid  before  the  public  in  the  last,  the  fourth  edition 
of  my  Inquiry  into  the  Laws  of  the  Vital  Functions, 
published  in  1839.  In  the  present  volume  I  have 
entered  more  fully  both  into  the  most  essential  part 
of  the  practical  department  of  the  subject,  and  into 
the  physiological  positions  on  which  it  is  founded, 
than  in  any  other  of  my  publications.  After  the 
publication  of  the  third  edition,  above  twelve  years 
ago,  although  the  work  had  long  been  out  of  print, 
I  deferred  publishing  any  other  edition,  the  additions 
made  with  a  view  to  complete  the  Inquiry  having  in 
the  interval  appeared  in  eight  papers  published  in  the 
Philosophical  Transactions  of  London.    Even  at  the 

*  Had  not  this  publication  been  addressed  to  the  profession  as 
well  as  the  public  I  should  have  omitted  the  following  Introduction  ; 
but  in  consequence  of  its  being  addressed  to  the  public,  I  have 
endeavoured  to  make  the  language  so  simple  that  I  hope  it  may  be 
equally  intelligible  to  both. 
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time  of  the  publication  of  this  edition,  I  had  so  indis- 
tinct a  view  of  the  subject  of  the  present  section,  that 
I  judged  it  better  not  to  enter  on  it.  It  was  in  the 
course  of  the  composition  of  the  papers  just  referred 
to,  with  the  continued  opportunities  of  comparing 
the  results  of  experiment  with  the  phenomena  of 
disease,  that  many  of  the  bearings  of  the  subject 
presented  themselves  to  me ;  and  it  was  from  having 
found  that  they  explain  practical  observations  which 
in  the  course  of  these  and  many  previous  years  had 
obtruded  themselves  on  my  attention,  and  led  to  a 
more  successful  treatment  of  a  class  of  diseases  both 
extensive  and  of  very  frequent  occurrence,  that,  in  the 
last,  the  fourth,  edition  of  my  Inquiry,  they  were,  al- 
though still  in  a  comparatively  defective  form,  pre- 
sented to  the  reader,  in  1839-  Thus  the  inferences 
from  actual  practice  and  physiological  experiment  have 
mutually  assisted  each  other  in  arriving  at  the  results, 
and,  consequently,  have  each  tended  to  confirm  the  in- 
ferences from  the  other ;  inferences  here  stated  with 
the  more  confidence,  as  many  of  my  professional 
brethren  have  now,  from  witnessing  the  effects  of 
their  practical  application,  more  or  less,  though  none 
I  believe  in  all  respects,  adopted  the  plans  of  treat- 
ment I  am  about  to  point  out,  and,  as  far  as  they 
have  adopted  them,  confirmed  the  results  of  my  ex- 
perience by  their  own. 

It  appears  from  the  facts  referred  to  in  the  pre- 
ceding part  of  this  volume,  that  while  the  powers  of 
the  nervous  system  properly  so  called  perform  but 
one,  and  that  a  subordinate  function,  in  the  sensitive 
system,  namely,  as  appears  from  what  is  said  in  the 
first  part  of  this  volume,  that  of  affording  the  means  of 
conveying  to  the  muscles  of  voluntary  motion  the 
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dictates  of  the  will ;  in  those  of  the  vital  system  they 
supply  the  leading  power,  that  to  which,  if  we  except 
the  principle  of  vitality  itself,  all  its  other  powers  are 
subordinate ;  yet  it  is  in  this  system,  we  have  seen, 
that  the  powers  of  the  brain  and  spinal  marrow,  and 
of  the  nerves  by  which  their  influence  is  conveyed, 
have  been  overlooked,  or  seen  but  in  such  irregular 
glimpses,  as  made  no  general  impression  on  our 
doctrines,  and  left  our  practical  inferences  unaided  by 
a  knowledge  of  the  functions  of  those  organs  from 
which  alone  originate  the  leading  power  in  the  vital 
system.*  Even  in  the  present  advanced  state  of  our 
profession,  and  in  one  of  the  first  medical  schools  of 
Europe,  Dr.  Alison,  professor  of  the  Institutes  of 
JVIedicine  in  the  University  of  Edinburgh,  a  man  of 
talents,  and  of  course  of  the  most  extensive  know- 
ledge of  our  profession,  it  appears  from  the  quotation 
^iven  in  the  first  part  of  this  volume,  in  one  of  his 
latest  works,  published  in  1834^,  regards  the  brain 
and  spinal  marrow,  on  which  it  appears  from  what 
has  been  said  the  whole  of  the  functions  of  as- 
similation, secretion,  and  excretion,  and  on  which 
alone,  not  only  our  health,  but  our  actual  existence, 
immediately  depend,  as  having  nothing  to  do  in 
any  of  those  processes,  or,  as  he  expresses  it,  "  that 
these  processes  are  independent  of  any  influence  or 
energy  necessarily  derived  from  the  nervous  system." 
Can  we  be  surprised,  then,  that  many  diseases  having 
their  immediate  origin  in  the  organs  of  this  power 
should  in  their  precursory  stages  be  obscure? — an 
evil  greatly  increased,  we  shall  find,  by  the  little 
sensibihty  of  some  other  vital  organs  which  are  ill 

*  Philosophical  Transactions  for  1836. 
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supplied  with  nerves  of  sensation  :  and  yet  it  is  but 
justice  towards  Dr.  Alison  to  state  that  his  obser- 
vations are  consistent  with  the  general  opinion  even  in 
the  present  advanced  state  of  our  medical  knowledge. 

Such,  it  will  appear  from  the  facts  I  am  about  to 
state,  is  the  frequent  cause  of  changes  (which,  when 
we  are  aware  of  them  at  an  early  period,  may  with 
certainty  be  obviated,)  being  allowed  to  proceed  till 
they  often,  always  indeed  if  the  disease  has  arrived 
at  a  certain  point,  produce  effects  which  defy  all  our 
means. 

In  another  respect,  also,  the  same  field  in  the 
practical  department  of  our  profession  has  been  en- 
cumbered by  a  cause  of  a  different  nature. 

As  we  have  seen  in  the  first  part  of  this  volume 
that  no  serious  attempt  had  been  made  to  draw  a 
correct  line  of  distinction  between  the  functions  of 
the  sensorial  and  nervous  powders,  from  which  the 
practical  department  of  our  profession  has  suffered  ; 
in  like  manner  there  had  been  no  serious  attempt  to 
draw  the  line  of  distinction  between  the  powers  of 
which  the  animal  body  partakes  in  common  with  in- 
animate nature,  and  those  powers  which  are  peculiar 
to  itself ;  and  it  is  of  no  small  consequence,  we  shall 
find,  in  our  practical  inferences,  that  it  appears  from 
the  facts  which  have  been  laid  before  the  reader,  that 
while,  of  the  four  independent  powers  possessed  by 
the  more  perfect  animals,  the  sensorial  and  muscular 
powers,  and  the  powers  of  the  living  blood,  are 
peculiar  to  the  living  animal,  the  nervous  power 
properly  so  called,  the  leading  power  in  the  vital 
functions,  is  in  its  general  nature  identical  with  one 
of  those  powers  which  operate  in  inanimate  nature } 
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it  having  been  proved,  as  appears  from  what  is  said 
in  the  first  part  of  this  volume,  that  this  power  does 
not  exclusively  exist  in  any  particular  organisation 
belonging  to  the  living  animal,  and  that  all  its  func- 
tions can  be  effected  by  voltaic  electricity,  made  to 
operate  under  the  same  circumstances  under  which 
it  operates. 

Such,  indeed,  has  been  the  confusion  which  has 
prevailed  on  this  part  of  the  subject,  that  the  nervous 
power  and  vital  principle  have  been  confounded  and 
regarded  as  one  and  the  same,  an  error  from  which 
even  Hunter  is  not  exempt ;  although,  of  so  different 
a  nature  are  these  powers,  that  the  latter  has  no 
existence  except  in  the  living  animal,  while  of  the 
former,  it  appears  from  the  facts  which  have  been 
stated,  it  partakes  in  common  with  every  part  of 
inanimate  nature. 

The  vital  principle  belongs  exclusively  to  no  par- 
ticular set  of  organs,  but  equally  animates  all  living 
parts,  the  organs  of  the  sensorial  and  muscular  powers 
and  the  blood,  as  well  as  those  of  the  nervous  power 
properly  so  called.  Is  not  the  vital  principle  that 
which  bestows  on  all  living  parts  the  properties 
which  distinguish  them  from  inanimate  matter ;  while 
the  nervous  influence  is  an  agent  collected  and  ap- 
plied only  by  a  certain  set  of  those  parts,  for  the  pre- 
paration of  which  both  their  own  peculiar  properties 
and  their  endowment  with  that  principle  are  equally 
indispensable  ?  How  confused,  then,  have  been  our 
views  of  the  animal  economy,  when  such  a  physiolo- 
gist as  Hunter  could  have  confounded  with  the 
general  vivifying  principle  an  agent,  the  existence 
of  which  in  the  living  animal  depends  exclusively  on 
one  particular  set  of  its  organs,  and  is  itself  of  a 
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similar  nature  with  one  of  those  powers  of  which  the 
living  animal  partakes  in  common  with  inanimate 
nature  !  The  vital  principle  might,  even  with  more 
propriety,  have  been  confounded  with  the  sensorial 
or  muscular  power,  or  the  vital  properties  of  the 
living  blood  5  for,  wholly  different  as  the  properties 
of  these  powers  are  from  those  of  the  vital  principle 
properly  so  called,  they,  at  least,  are  powers  which 
belong  exclusively  to  the  living  animal. 

The  truth  is,  that  the  nervous  influence,  having 
never  been  seriously  made  the  subject  of  experiment, 
has  been  regarded  as  of  so  mysterious  a  nature,  that  it 
has  been  open  to  any  fanciful  opinions  ascribed  to  it. 

If  there  be  any  truth  in  the  experiments  publicly 
repeated  both  in  London  *  and  Paris  t,  and  that  on  a 

*  See  the  Philosophical  Transactions,  and  the  Journals  of  the 
Royal  Institution,  both  for  the  year  1822. 

f  De  rinfluence  du  Systeme  Nerveux  sur  la  Digestion  Stoma- 
cale;  par  MM.  Breschet,  D.M.P.,  Chef  de  Travaux  Anatomiques 
de  la  Faculte  de  Medecine  de  Paris,  etc.;  H.  Milne-Edwards, 
D.M.P.;  et  Vavasseur,  D.M.P.  (Memoire  lu  a  la  Soci^e  Philo- 
matique,  le  2d  Aout,  1823.)  Extrait  des  Archives  Generales  de 
Medecine,  Aout,  1823. 

We  have  reason  to  believe,  from  many  facts  recapitulated  in  my 
paper  published  in  the  Philosophical  Transactions  of  London  for 
1836,  that  the  ganglionic  nerves  possess  no  power  of  bestowing 
sensibility  on  the  parts  to  which  they  are  supplied,  and  consequently 
that  those  parts  derive  their  sensibility  from  the  same  class  of  nerves 
which  bestow  it  on  other  parts;  nerves  belonging  to  this  class 
accompanying  and  being  bound  up  in  the  same  sheath  with  those 
proceeding  from  the  ganglions  and  plexuses. 

At  first  view  the  prevalent  opinion  appeared  to  me  probable,  that 
in  those  instances  where  the  ganglionic  nerves  excite  the  muscular 
fibre,  they,  in  like  manner,  were  bound  up  with  the  same  class  of 
nerves  which  excite  the  muscles  of  voluntary  motion.  But  it 
appears,  from  what  is  said  in  the  first  part  of  this  volume,  that 
there  are  several  circumstances  which  point  out,  and  others  which 
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great  variety  of  animals,  with  the  same  results,  the 
nervous  influence  properly  so  called,  that  is,  in  con- 
tradistinction  to  the  sensorial  powers,  is,  of  all  the 


prove,  that  the  ganglionic  nerves  themselves  possess  the  power  of 
exciting  the  muscular  fibre.    In  the  organs  supplied  by  the  gan- 
glionic nerves,  it  is  not  excited  in  the  same  way  as  in  the  muscles 
of.  voluntary  motion  ;  the  excitement  of  the  muscles  of  involuntary 
motion  neither  being  under  the  influence  of  the  will,  nor  to  the 
same  extent  being  capable  of  being  produced^  as  in  the  case  of  the 
muscles  of  voluntary  mx)tion,  by  mechanically  stimulating  the  nerves 
either  of  the  living  or  newly-dead  animal  — a  fact  which  we  have 
seen  misled  Haller  in  his  inference  respecting  the  relation  which 
the  nervous  system  bears  to  the  muscles  of  involuntary  motion. 
But  the  facts  which  leave  no  room  to  doubt  that  the  ganglionic 
nerves  possess  the  power,  under  certain  circumstances,  of  exciting 
the  muscular  fibre,  are,  that  the  muscles  of  involuntary  motion, 
although  they  cannot  to  the  same  extent  be  excited  by  stimulants 
applied  to  their  nerves,  either  in  the  living  or  newly-dead  animal, 
can  in  both  be  excited  by  stimulants  applied  to  any  part  of  either 
the  brain  or  spinal  marrow ;  while  the  muscles  of  voluntary  motion 
only  obey  stimulants  applied  to  the  particular  parts  of  those  organs 
from  which  their  nerves  arise ;  and  while  the  muscles  of  involuntary 
motion  are  more  powerfully  excited  by  chemical  than  mechanical 
stimulants  applied  to  the  brain  or  spinal  marrow,  the  former  of 
which  applied  to  those  parts  of  the  brain  or  spinal  marrow  from 
which  their  nerves  arise,  if  we  except  electricity,  with  respect  to 
which  their  nerves  probably  act  merely  as  conductors,  have  little 
effect  in  exciting  the  muscles  of  voluntary  motion. 

We  know  from  direct  experiment,  that  notwithstanding  the 
essential  difference  in  the  nature  of  the  influence  which  excites  the 
muscles  of  voluntary  and  involuntarymotion,  the  influence  conveyed 
by  the  ganglionic  nerves  is  of  the  same  general  nature  with  that 
conveyed  by  other  nerves  of  motion,  although  wholly  of  a  different 
nature  from  that  conveyed  by  the  nerves  of  sensation.  (See  Phi- 
losophical Transactions  for  1836,  and  Appendix,  No.  XII.)  The 
most  ready  test,  as  I  have  elsewhere  pointed  out,  by  which  we  may 
determine  whether  any  particular  function  depends  on  the  gan- 
glionic nerves,  where  the  parts  are  too  minute  for  the  labours  of 
the  anatomist,  is  its  being  subject  to  all  parts  of  the  brain  and 
spinal  marrow,  these  being  the  only  nerves  which  convey  the  in- 
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powers  of  our  frame,  that  which  is  now  best  defined, 
and  with  which  we  are  most  familiar. 

The  positions  which  are  determined,  by  the  ex- 
periments here  referred  to,  are,  that  besides  the 
nerves  of  sensation  and  motion,  there  is  a  third  set, 
the  functions  of  which  have  not  been  understood, 
but  which  differ  both  in  their  origins  and  functions 
almost  as  much  from  both  these  classes  of  nerves  as 
these  do  from  each  other ;  namely,  the  ganglionic 
nerves.  The  function  of  these  nerves,  we  have  seen, 
instead  of  that  of  conveying  a  nervous  influence  pre- 
pared by  the  ganglions  and  plexuses,  which  are  wholly 
incapable  of  forming  any,  is  to  combine  and  convey 
the  influence  of  organs  distributed  through  every  part 
of  the  brain  and  spinal  marrow,  and  bestow  this  com- 
bined influence  on  all  vital  organs,  to  certain  func- 
tions of  which,  namely,  the  functions  of  assimilation, 
secretion,  and  excretion,  this  combined  influence  is 
necessary. 

It  is  not  employed  for  the  excitement  of  the  heart 
and  vessels  in  the  ordinary  states  of  the  circulation. 
For  this  purpose  the  blood  itself  is  the  only  stimulus 
required. 

Although  the  muscular  power,  we  have  seen,  is 
derived  from  the  mechanism  of  the  muscular  fibre 
itself,  in  the  heart  and  vessels  as  well  as  in  all  other 
organs  to  which  it  belongs  ;  in  the  organs  of  involun- 
tary motion  its  excitement,  as  far  as  it  depends  on 


fluence  of  all  parts  of  those  organs,  and  that  to  each  individual  part, 
we  have  seen  in  the  first  part  of  this  volume,  however  minute.  It 
was  thus  that  in  my  papers  published  in  the  Philosophical  Transac- 
tions of  London,  the  blood-vessels  were  proved  to  be  supplied  by 
ganglionic  nerves,  even  to  their  minutest  ramifications. 
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the  nerves,  is  always  the  effect  of  this  combined  in- 
fluence alone.* 

Thus  it  is,  as  appears  from  facts  detailed  in  the 
first  part  of  this  volume,  that  the  nervous  influence 
properly  so  called,  and  constituting  the  leading  power 
in  the  vital  system,  requires  for  its  formation  organs 
distributed  through  every  part  of  the  brain  and 
spinal  marrow,  the  powers  of  which  are  combined 
and  duly  applied  by  the  ganglionic  system  to  all  vital 
organs ;  to  which  powers  all  the  other  powers  of  the 
vital  system  are  subordinate,  for  they  hold  under 
their  dominion  every  part  concerned  in  its  functions, 
whether  it  derives  its  power  from  another  source  or 
from  these  powers  themselves ;  on  which  depend 
the  formation  and  well-being  of  all  our  organs :  and 
we  cannot  help  observing  with  what  care  nature 
protects  both  the  organs  by  which  the  nervous  in- 
fluence is  prepared,  and  those  which  convey  it.  The 
brain  and  spinal  marrow  are  in  all  their  parts  de- 
fended by  powerful  bones ;  and  the  trunks  of  the 
ganglionic  nerves,  in  every  instance,  placed  so  deeply 
in  the  softer  parts  of  our  frame,  as  to  be  almost  as  well 
defended  as  if  they  also  had  been  secured  by  bony 
cases. 

We  are  now  to  inquire  into  the  nature  of  the 
morbid  states  of  the  influence  conveyed  by  the  gan- 
glionic nerves,  with  a  view  to  the  improvement  of 
the  practical  department  of  our  profession  ;  for  it  is 
impossible  to  conceive  that  a  knowledge  of,  as  far  as 
life  is  concerned,  the  most  important  functions  of  the 
brain  and  spinal  marrow,  and  of  the  only  functions 


*  See  first  part  of  this  volume. 
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of  the  ganglionic  nerves,  —  functions  of  no  less  im- 
portance, those  of  combining  and  conveying  the  in- 
fluence of  the  vital  organs  of  the  brain  and  spinal 
marrow, —  should  not  essentially  influence  that  depart- 
ment ;  that  the  state  of  the  leading  power  of  the 
vital  system  should  not  be  essentially  concerned  in 
its  diseases. 

As  the  nervous  influence  is  one  of  those  powers,  we 
have  seen,  which  operate  in  inanimate  nature,  it  cannot 
itself,  strictly  speaking,  as  I  have  already  had  occa- 
sion to  remark,  be  the  subject  of  disease ;  but  the 
organs  which  supply,  and  those  which  convey  it,  are  as 
much  so  as  other  parts  of  our  frame,  and  its  effects 
must  be  regulated  by  the  state  of  those  organs. 

Certain  stages  of  their  diseased  states  are  familiar 
to  every  practical  physician.  But  as  we  have  neither 
been  aware  that  the  brain  and  spinal  marrow  supply, 
and  the  ganglionic  nerves  combine  and  convey,  the 
powers  by  which  the  immediate  functions  of  life  are 
directly  performed,  namely,  those  by  which  our  food 
is  converted  into  the  various  organs  of  our  bodies, 
and  their  state  of  healthy  vigour  maintained  *,  our 
knowledge  of  the  nature  and  immediate  cause  of 
many  of  those  diseases  has  been  extremely  imperfect. 
From  this  defect  of  knowledge,  and  the  want  of  sen- 
sibility in  the  parts  concerned  t,  their  early  stages 

*  See  first  part  of  this  volume. 

f  Neither  the  brain  nor  spinal  marrow  appears  to  possess  any 
sensibility.  Previous  to  our  being  aware  of  the  distinction  between 
the  nerves  of  sensation  and  those  of  motion,  certain  parts  of  them  ap- 
peared to  possess  sensibility,  because  the  muscles  of  voluntary  motion 
are  thrown  into  contraction  by  irritating  those  parts.  This,  we  now 
know,  does  not  necessarily  imply  that  those  parts  are  endowed  with 
sensibility.    It  is  also  a  fact  that  many  of  the  other  vital  organs 


108 


ON  THE  DISEASES  OF 


often  excite  little  attention  ;  and  it  not  unfrequently 
happens  that  no  serious  attempt  is  made  to  arrest 
their  progress,  in  their  curable  stages. 

Nothing  can  be  more  evident  than  the  inference, 
that  if  the  organs  of  the  leading  power  in  the  main- 
tenance of  the  functions  on  which  the  healthy  struc- 
ture of  every  part  depends  be  distributed  through 
every  part  of  the  brain  and  spinal  marrow,  those 
functions  must  be  influenced  by  all  causes  which 
tend  to  impair  the  vigour  of  either,  or  any  consider- 
able portion  of  either  of  these  organs  ;  and  no  fact,  we 
shall  find,  can  be  more  notorious  than  that,  in  many 
of  those  instances  where  the  nervous  system  has 
long  suffered  under  causes  of  irritation,  the  powers 
of  the  organs  which  alone  supply  the  nervous  power 
properly  so  called  at  length  suffer,  more  or  less, 
some  diminution  of  power,  which  cannot  take  place 
without  more  or  less  producing  some  diminution  of 
the  powers  most  essential  to  the  maintenance  of  life, 
and,  when  considerable,  must  endanger,  and  at  length 
destroy  them ;  and  under  such  circumstances,  ac- 
cordingly, we  find  derangement  of  function  in  some 
organ  essential  to  life  is  often  at  length  established, 
which  frequently  resists  the  means  at  present  usually 
employed,  and  terminates  in  a  fatal  derangement  of 


are  ill  supplied  with  nerves  of  sensation  —  the  lungs,  the  heart,  the 
liver,  &c.  These  causes  have  greatly  contributed  to  the  obscurity 
of  the  diseases  depending  on  a  failure  or  irregular  supply  of  the  in- 
fluence conveyed  by  the  vital  nerves.  This  may,  at  first  view,  appear 
to  be  a  defect  in  the  constitution  of  our  bodies ;  but  it  is  probably 
the  cause  of  much  less  inconvenience  than  would  have  arisen 
from  a  high  degree  of  sensibility  in  organs  the  functions  of  which 
are  constant,  and  subject  to  frequent,  and  often  sudden,  causes  of 
excitement. 


THE  NERVOUS  SYSTEM. 


109 


structure ;  while  in  the  earlier  stages,  from  the  insen- 
sibility of  many  of  the  vital  organs,  the  patient's  state 
appears  to  differ  but  little  from  that  of  others  who  are 
what  is  called  nervous,  and  sometimes  continue  so, 
particularly  if  the  nervous  symptoms  are  only  occa- 
sional, for  a  long  life,  without  any  symptoms  of  danger 
supervening  in  them,  no  permanent  irritation  of 
nerves  having  taken  place. 

It  is  evident  that  these  cases,  however  similar  in 
their  symptoms,  must  be  of  an  essentially  different 
nature,  which  arises  from  the  intervals  of  compara- 
tive health  constantly  allowing  the  organs  con- 
cerned to  recover  their  power  in  the  latter  cases ; 
in  which,  however,  we  find,  if  any  additional  cause  of 
nervous  fret  arises,  of  sufficient  power  to  render  the 
nervous  fret  permanent,  the  case  by  degrees  in  a 
short  time  assumes  the  permanent  form  of  the  pre- 
ceding one,  and  in  all  respects  is  a  case  of  the  same 
nature  ;  and  so  much  more  distressing  it  soon  becomes 
than  in  its  preceding  state,  that  the  patient  often 
refers  the  whole  to  the  cause  which  has  thus  aggra- 
vated the  symptoms  ;  and  the  original  source  of  the 
disease  is  wholly  obscured. 

The  nature  of  the  difference  will  be  evident  if  we 
compare  them  with  the  facts  above  detailed,  and 
which  are  recapitulated  in  my  paper  on  the  Powers 
of  Life,  published  in  the  Philosophical  Transactions 
for  1 836.  In  the  one  case,  the  derangement  has  its 
seat  in  the  central  organs  of  the  sensitive  system  ;  in 
which,  therefore,  however  severe  the  suffering,  life  is 
not  endangered,  because  the  organs  of  the  sensitive  sys- 
tem— with  one  exception,  we  have  seen,  which  is  not 
here  in  question — have  no  share  in  maintaining  it :  in 
the  other,  it  extends  to  the  vital  organs  of  the  brain  and 
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spinal  marrow  ;  and  the  circumstance  of  the  two  cases 
bearing  so  near  a  resemblance  arises  from  the  suf- 
ferings being  in  both  in  the  sensitive  system ;  for  the 
one  system,  for  the  reasons  stated  in  the  first  part  of 
this  volume,  never  suffers  without  the  other  more  or 
less  partaking  of  the  suffering ;  and,  all  our  feelings 
belonging  to  the  sensitive  system,  the  immediate  suf- 
ferings are  nearly  the  same,  whether  the  vital  organs 
of  the  brain  and  spinal  marrow,  which  are  devoid  of 
feeling,  partake  of  the  disease  or  not ;  often  less  in 
the  former  case,  as  might  be  supposed,  when  the 
original  disease  is  in  the  insensible  parts  of  our  frame  ; 
and  indeed  often  continue  so,  until  the  greater  evil 
declares  itself  by  the  suffering  of  some  other  part  of 
the  vital  system,  more  or  less  supplied  with  nerves  of 
sensation,  and  the  functions  of  which,  consequently, 
being  more  evident,  are  better  understood. 

The  first  thing  which  suggests  that  the  disease 
may  not  be  wholly  confined  to  the  sensitive  system, 
is  the  functions  of  this  part  being  more  prominently 
and  constantly  affected  than  is  common  for  those  of 
any  particular  organ  to  be  in  what  we  call  nervous 
complaints. 

Even  under  such  circumstances,  however,  we  are 
not  always  alarmed  ;  we  have  often  before  seen  such 
affections  of  the  same  part  arising  from  causes,  the 
effects  of  which  proved  trivial,  and  which  yielded 
readily  to  the  usual  remedies  ;  and  not  being  aware 
of  the  change  which  has  been  gradually  going  on  in 
the  vital  organs  of  the  brain  and  spinal  marrow,  on 
which  the  vigour  of  all  other  vital  parts  depends,  we 
see  no  reason  why  the  derangement  of  function 
should  not  yield  as  in  other  cases  ;  the  cough,  or  the 
headache,  is  a  little  more  obstinate  than  usual,  but 
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we  see  no  reason  why  the  patient  should  not  do 
well. 

In  such  cases,  however,  unless  we  can  trace  the 
evil  to  its  source,  and  remove  the  cause  which  is 
preying  on  the  vital  organs  of  the  brain  and  spinal 
marrow,  we  generally  find  that  he  does  not  do  well ; 
and  are  often  at  length  awakened  to  his  real  state,  by 
symptoms  of  change  of  structure  supervening  on  those 
of  deranged  function,  when,  for  the  most  part,  the 
disease  has  advanced  too  far  to  be  arrested. 

Of  the  affections  of  which  the  brain  and  spinal 
marrow  equally  partake,  there  are  three  forms  in 
which  the  nature  of  the  disease  is  essentially  different. 
In  the  first,  the  offending  cause  makes  its  attack  on 
the  central  organs  of  the  vital  system  themselves : 
in  the  second,  on  those  of  the  sensitive  system  only: 
in  the  third,  on  some  other  organ  of  the  vital  system. 

In  order  to  place  the  nature,  progress,  and  treat- 
ment of  these  diseases  in  a  clear  point  of  view,  it  is 
necessary  to  apply  the  results  stated  in  the  preceding 
part  of  this  volume,  for  the  purpose  of  tracing,  with 
more  care  than  has  been  done,  the  laws  of  what  in 
medical  language  has  been  termed  the  sympathy  of 
parts,  by  which  the  complicated  course  of  the  most 
important  of  the  diseases  of  which  I  now  speak  is  re- 
gulated, and  on  which,  consequently,  their  appropriate 
treatment  must  be  founded  ;  and  also  to  inquire  into 
the  nature  of  those  states  which  precede  the  establish- 
ment of  organic  disease,  which  in  the  great  majority 
of  such  cases  being  the  fatal  termination,  must  in  the 
course  of  the  treatment  be  constantly  kept  in  view. 

Although  much  has  been  written  on  the  former  of 
these  subjects  by  authors  of  great  name,  the  meanings 
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attached  to  the  term  sympathy  of  parts  have  re- 
mained indistinct,  and  the  phenomena  arranged  under 
it  ill  defined  ;  from  which  it  may  safely  be  inferred 
that  we  have  not  been  in  possession  of  all  the  facts 
on  which  these  phenomena  depend.  It  is  necessary, 
before  I  enter  on  the  most  important  of  the  practical 
part  of  the  present  treatise,  to  inquire  how  far  my 
experimental  Inquiry,  referred  to  in  the  preceding 
parts  of  this  volume,  tends  to  throw  light  on  the 
nature  of  what  is  termed  the  sympathy  of  parts. 


Of  the  Phenomena  and  Nature  of  the  Sympathy  of  Parts 
in  the  more  perfect  Animal,'^ 

I  SHALL  not  detain  the  reader  by  observations  on 
what  has  been  done  by  others  on  this  subject,  but 
immediately,  by  an  appeal  to  the  phenomena,  en- 
deavour to  place  its  laws  in  what  appears  to  me  the 
only  correct  point  of  view. 

It  is  not  my  intention  to  enter  into  any  more 
extensive  view  of  the  phenomena  of  sympathy  than 
is  necessary  to  illustrate  the  principles  on  which  it 
depends  ;  and  still  less  into  all  the  various  phenomena 
of  disease  dependent  on  it,  farther  than  to  obtain  a 
distinct  view  of  the  nature  of  the  diseases  we  are 
about  to  consider  here. 

It  is  necessary,  in  the  first  place,  clearly  to  deter- 

*  The  following  division  of  the  subject,  as  well  as  that  which 
follows  it,  are  chiefly  addressed  to  professional  readers.  It  is 
difficult  to  make  them  sufficiently  simple  to  be  readily  understood 
by  those  unacquainted  with  the  structure  of  the  animal  frame. 
They  are  only  requested  to  bear  in  mind  the  inferences  arrived  at  in 
these  divisions ;  at  the  same  time  I  have  in  both  made  the  language 
as  simple  as  I  could. 
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mine  what  we  mean  by  the  term  sympathy,  or,  I 
should  rather  say,  to  point  out  the  sense  in  which  I 
shall  employ  it,  for  few  terms  have  been  employed 
with  less  precision.  We  do  not  refer  to  what  is 
called  sympathy  all  the  effects  of  distant  parts  on 
each  other,  although  there  are  few  of  these  which 
have  not,  by  some  writer  or  other,  been  referred  to 
it.  I  shall  not,  for  example,  refer  to  sympathy  the 
influence  on  each  other  of  the  parts  concerned  in  any 
act  of  volition,  nor  the  effects  of  injury  done  to  the 
trunk  of  a  nerve  on  the  parts  in  which  it  terminates, 
nor  the  congestion,  throbbing,  or  other  effect,  from  a 
cause  seated  in  a  part,  however  distant  from  the  part 
affected,  increasing  or  obstructing  the  circulation  in 
it,  (obstructed  liver,  for  example,  does  not  produce 
piles  by  sympathy,)  nor,  in  short,  any  instances  in 
which  distant  parts  influence  each  other,  where  the 
structure  of  our  bodies  at  once  points  out  the 
channels  of  communication. 

But  when  a  cause,  for  example,  which  makes  its 
impression  on  the  stomach,  produces  palpitation,  I 
shall  regard  it  as  affecting  the  heart  by  sympathy, 
because  it  at  once  appears  from  the  structure  of  our 
bodies  that  there  is  no  direct  channel  of  communica- 
tion between,  apparently,  the  only  parts  concerned. 

As  it  is  evident,  however,  that  no  part  can  in- 
fluence another  between  which  there  is  not  some 
more  or  less  direct  channel  of  communication,  we 
may  be  assured  that  the  phenomena  of  sympathy  are 
produced,  as  in  the  case  of  all  other  phenomena  in 
which  distant  parts  affect  each  other,  namely,  by  the 
propagation  of  the  impression  along  contiguous  parts, 
the  only  difference  being,  that  in  the  one  case  the 
channels  of  communication  are  evident,  in  the  other 
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obscure ;  and  this  we  shall  find  arises  from  their 
being  more  complicated  as  well  as  less  readily  de- 
tected. 

The  term  sympathy,  then,  may  be  defined,  the 
influence  of  distant  parts  on  each  other,  between 
which  the  mere  structure  of  our  bodies,  compared 
with  the  phenomena,  does  not  at  once  point  out  the 
exact  channels  of  communication. 

Two  systems,  the  nervous  and  sanguiferous,  with 
a  few  comparatively  unimportant  exceptions,  pervade 
every  part  of  the  body.  There  are  no  other  means 
of  communication  among  all  its  parts.  As  the  phe- 
nomena of  sympathy  then,  we  shall  find,  extend  to 
all  its  parts,  it  must  be  through  one  or  both  of  these 
systems  that  it  operates.  We  know  that  it  does  not 
operate  through  the  sanguiferous  system  alone, 
because  many  of  its  causes  are  such  as  are  incapable 
of  directly  impressing  this  system  ;  and  many  of  its 
effects  such  as  no  unaided  affection  of  this  system 
could  produce.  It  must,  therefore,  be  more  or  less 
through  the  intervention  of  the  nervous  system  that 
its  phenomena  take  place ;  but  it  will  appear  that  all 
its  phenomena  are  such  as  may  take  place  through 
this  system  alone.  We  thus  arrive  at  the  conclusion, 
that  the  channels  of  communication  here  are  through 
the  nervous  system,  a  position  which  has  been  almost 
universally  admitted  ;  and  the  phenomena  of  sym- 
pathy have  been  supposed  to  depend  on  tlie  con- 
nexion formed  by  the  nerves  with  each  other,  in 
their  progress  from  the  central  parts  of  the  system  to 
the  parts  they  influence. 

The  various  parts  of  the  living  animal,  as  I  have 
already  had  occasion  to  observe,  may  be  divided  into 
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active  and  passive.  The  belly  of  a  muscle  is  the 
active,  the  tendon  the  passive  part.  In  like  manner, 
the  brain  and  spinal  marrow  are  the  active,  the  nerves 
the  passive  parts  of  the  nervous  system,  the  latter 
possessing  no  power  but  that  which  they  derive  from 
the  former.  * 

As  soon  as  it  was  proved  that  the  nerves  are  only 
the  passive  parts  of  the  nervous  system,  it  was  evident 
that  their  influence  on  each  other  could  not  be  the 
means  on  which  the  phenomena  of  sympathy  depend, 
because  these  phenomena  do  not  consist  in  the  mere 
continuation  of  the  impression  from  which  they  arise, 
the  sympathetic  effect  being  often  of  a  nature  wholly 
different  from  the  immediate  effect  of  that  impression. 
The  cause  which  excites  pain  alone  in  the  part  on 
which  it  operates,  may  excite  motion  alone  in  that 
sympathetically  affected,  and  vice  versa.  Some  por- 
tion of  the  parts,  therefore,  through  which  the  im- 
pression is  communicated,  must  belong  to  the  class  of 
active  parts.  It  must  be  capable,  on  being  impressed, 
of  originating  an  effect  of  a  nature  different  from  that 
of  the  cause  which  impresses  it,  a  function  of  which, 
from  all  our  observations  on  the  subject,  we  know 
the  nerves  to  be  incapable. t  It  appears,  then,  that 
the  phenomena  of  sympathy  take  place  through  the 
active  parts  of  the  nervous  system,  and  consequently 
that  they  depend  on  organs  which  belong  to  the 
central  parts  of  that  system ;  a  conclusion  amply 
supported  by  the  direct  facts,  and  to  which,  indeed, 
by  a  review  of  these  facts,  we  are  necessarily  led. 

What  particular  connection  of  nerves  exists  between 

*  See  the  Second  Part  of  my  Inquiry  into  the  Laws  of  the 
Vital  System. 

f  An  observation  well  illustrated  by  facts  stated  in  the  first 
part  of  the  present  volume. 
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a  vital  organ  and  the  skin  which  covers  it,  between 
the  Hver  and  hgaments  of  the  shoulder,  between  the 
intestines  and  abdominal  muscles,  the  stomach  and 
cartilages  of  the  ribs,  &c.  ?  Why  does  inflammation 
of  the  internal  membrane  of  the  ribs  spread  more 
readily  to  that  part  of  the  membrane  of  the  lungs 
which  is  only  in  contact  with  it,  than  to  the  parts  in 
continuation  with  it,  which  are  supplied  from  the 
same  branches  both  of  nerves  and  blood-vessels  ? 
The  same  question  may  be  asked  respecting  inflam- 
mation of  the  membranes  of  the  abdomen  and  of  the 
head ;  for  even  the  interposition  of  bone  does  not 
prevent  this  sympathy  of  neighbouring  parts,  of  which 
the  bone  itself  partakes.  In  inflammation  of  the 
bowels,  we  find  parts  which  lie  in  contact  with  each 
other  partaking  most  of  the  state  of  each  other, 
although  their  distance  is  great,  if  measured  by  the 
course  either  of  their  vessels  or  nerves.  That  the 
phenomena  of  sympathy  depend  on  changes  in  the 
central  parts  of  the  nervous  system,  would  appear 
from  the  fact  alone,  that  feelings  continue  to  be 
referred  to  a  limb  which  is  lost,  at  whatever  part  the 
separation  has  taken  place.  Besides,  we  know  that  the 
nerves  convey  impressions  from  all  other  parts  to  the 
central  parts  of  the  nervous  system,  and  that  the  latter 
parts  also  through  the  nerves  influence  all  other  parts 
—  facts  capable  of  explaining  the  phenomena,  with- 
out any  supposed  action  of  the  nerves  on  each  other. 

Here,  in  considering  the  nature  and  progress  of 
disease,  a  question  arises  :  Is  there  a  common  centre 
of  sympathy?  Are  the  parts  whose  office  it  is  to  in- 
fluence those  secondarily  affected,  always  the  same, 
or  are  they  different  in  different  cases,  so  that  there 
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is  more  than  one  such  centre  ?  To  answer  this 
question,  which  we  shall  find  of  no  small  importance 
in  the  diseases  we  are  about  to  consider,  it  will  be 
necessary  briefly  to  refer  to  the  results  arrived  at  in 
my  papers  published  in  the  Philosophical  Transac- 
tions for  1831,  1883,  and  1834,  the  substance  of 
which  has  been  incorporated  with  the  other  state- 
ments which  form  the  Second  Part  of  the  last  edition 
of  my  Inquiry  into  the  Laws  of  the  Vital  Functions. 

In  these  papers  I  have  had  occasion  to  refer  to 
the  sets  of  experiments,  made  with  a  view  to  draw 
the  line  of  distinction  between  the  sensorial  and 
nervous  functions,  and  determine  the  relation  these 
functions  bear  to  each  other ;  from  which  it  appears 
that  the  nervous  bears  the  same  relation  to  the  sen- 
sorial, that  the  muscular  bears  to  the  nervous  system. 
The  power  of  the  muscular,  it  appears  from  the  facts 
there  adduced,  is  independent  of  the  nervous  system, 
but  always  in  some  of  its  functions,  and  in  all  its 
functions  occasionally,  under  its  influence.  In  like 
manner,  it  was  found,  as  appears  from  what  is  said  in 
the  fourth  edition  of  my  Experimental  Inquiry,  from 
an  extensive  set  of  experiments  instituted  for  the 
purpose,  that  the  power  of  the  nervous  is  independent 
of  the  sensorial  system,  all  the  nervous  functions 
remaining  after  the  final  removal  of  the  sensorial 
power  ;  but  that  in  some  of  these  functions  always, 
and  in  all  of  them  occasionally,  the  nervous  system  is 
under  the  influence  of  that  power. 

It  appears  from  the  results  of  the  investigation,  so 
often  referred  to  in  this  volume,  that  there  are,  in  the 
more  perfect  animals,  two  systems  in  a  great  degree 
distinct,  respiration  being  the  only  function  in  which 
the  powers  of  both  systems  directly  co-operate ;  that 
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depending  on  the  nervous  and  muscular  powers  alone, 
and  that  in  which  the  sensorial  system  is  included  : 
the  former  constituting  the  vital  functions,  those  by 
which  we  are  maintained,  the  latter  the  sensitive 
functions,  those  by  which  we  are  connected  with  the 
world  which  surrounds  us,  and  to  which  we  owe  all 
our  enjoyments  and  sufferings ;  and  that  both  sets  of 
functions  are  under  the  immediate  influence  of  the 
active,  that  is,  the  central  parts  of  the  nervous  system. 
It  further  appears,  from  the  facts  referred  to  in  my 
papers  published  in  the  Philosophical  Transactions  for 
the  years  1833  and  1834,  on  the  Nature  of  Sleep  and 
Death,  and  in  the  fourth  edition  of  my  Inquiry  into  the 
Laws  of  the  Vital  Functions,  that  it  is  not  with  respect 
to  their  functions  alone  that  these  systems  are  entitled 
to  be  regarded  as  distinct  systems.  The  parts  of  the 
brain  and  spinal  marrow  associated  with  the  organs 
of  the  sensitive  system,  and  those  associated  with  the 
organs  of  the  vital  system,  are,  as  appears  from  experi- 
ments to  which  I  have  frequently  referred,  distinct  sets 
of  organs,  having  different  localities,  and  obeying  dif- 
ferent laws.  It  is  quite  evident,  therefore,  that  if 
both  the  sensitive  and  vital  functions  in  the  various 
parts  of  our  frame  sympathise,  which  is  evidently  the 
case,  it  cannot  be  through  the  same  parts  of  the  brain 
and  spinal  marrow :  as  these  functions  depend  on 
different  sets  of  organs,  their  centres  of  sympathy 
must  be  different. 

It  will  appear,  on  the  other  hand,  from  the  facts  I 
am  about  to  state,  that  the  phenomena  of  sympathy 
themselves  lead  to  the  same  conclusion  —  that  each 
system  possesses  its  own  centre  of  sympathy,  and 
consequently  that  there  is  a  centre  of  sym-pathy  in 
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a  great  degree  independent  of  the  sensitive  system, 
and  therefore  of  our  feelings  ;  on  which,  we  shall 
find,  depends  one  of  the  greatest  difficulties  which 
beset  the  practice  of  medicine,  and  which  has  led, 
and  still  leads,  to  errors  of  an  extensively  fatal  nature, 
and  which  it  is  the  chief  object  of  the  present  section 
of  this  treatise  to  counteract. 

The  sympathies  of  the  sensitive  system  necessarily 
force  themselves  on  our  attention.  When  the  feelings 
of  disordered  digestion,  for  example,  are  accompanied 
by  pain  or  sensible  derangement  of  function  in  a  dis- 
tant part,  it  is  impossible  for  us  to  overlook  the 
sympathy  on  which  such  symptoms  depend.  But 
the  sympathies  of  the  vital  system,  often  operating 
unconsciously,  are  not  unfrequently  obscure.  The 
vital  functions  of  both  the  head  and  chest,  for  ex- 
ample, are  not  unfrequently  affected  by  such  a  state 
of  the  digestive  organs  as  does  not,  by  any  complaint 
of  the  patient,  call  the  attention  to  the  source  of  the 
evil;  and  unless  it  be  so  called  by  other  means,  if 
the  case  be  of  a  serious  nature,  it  necessarily  proves 
fatal ;  for  the  consequence  cannot  be  removed  while 
the  cause  continues  to  operate. 

Another  circumstance  which  has  contributed  to 
keep  us  in  the  dark  respecting  such  cases  is,  that  the 
centres  of  sympathy  in  the  two  systems  not  being 
identical,  the  sympathies  of  the  two  systems  are  not, 
in  all  instances,  most  prevalent  in  the  same  organs. 
A  vital  organ  may  be  an  organ  of  dull  feeling,  and 
little  capable  of  influencing  other  parts  of  the  sen- 
sitive system,  and  yet,  as  far  as  relates  to  the  other 
vital  organs,  of  the  most  powerful  and  extensive 
sym.pathy  ;  and  thus  an  affection  which  neither  be- 
trays itself  to  any  of  the  senses,  nor  implicates  organs, 
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the  sympathies  of  which  are,  from  their  sensibility, 
the  most  prominent,  may  be  undermining  all  the 
powers  of  life  ;  and  I  think  all  conversant  with  the 
practice  of  medicine  will  admit  that  it  is  here  that  it 
is  at  present  most  defective.  Fatal  cases  are  every 
day  occurring,  as  appears  from  dissection  after 
death,  the  progress  of  which  might  have  been  easily 
checked,  had  we  been  aware  of  their  nature  before 
the  secondary  and  more  prominent  affection  had 
shown  itself;  and  even  after  it  had  appeared  and 
made  some  progress,  had  we  been  aware  of  the 
cause  which  was  supporting  and  aggravating  it ;  for 
few  affections  are,  from  the  first,  necessarily  of  a 
fatal  nature. 

There  is  no  organ  whose  sympathies  are  absolutely 
confined  cither  to  the  sensitive  or  vital  system,  —  all 
organs,  more  or  less,  partaking  of  the  functions  of 
both :  but  that  the  different  species  of  sympathy 
prevail  most  in  different  organs,  a  thousand  pheno- 
mena assure  us ;  and  we  have  ample  proof  that  the 
vital  often  so  little  influence  the  sensitive  sympathies, 
as  neither  to  attract  the  attention  of  the  patient  nor 
his  medical  attendant. 

In  no  other  organ  perhaps  are  the  sympathies  of 
the  sensitive  system  so  powerful  as  in  the  stomach  — 
an  organ  of  the  most  acute  sensibility  ;  but  the  sym- 
pathies of  the  vital  system  are  much  more  powerful 
in  the  liver,  which,  although  of  very  dull  feeling, 
influences,  and  is  influenced  by,  the  vital  functions 
of  distant  parts  more  powerfully  (if  w^e  except  the 
brain  itself)  than  any  other  organ  ;  and  that,  it  will 
appear,  from  what  I  am  about  to  say,  in  a  degree  that 
admits  of  no  comparison. 

This  observation  is  well  illustrated  by  the  pheno- 
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mena  of  disease  in  some  tropical  climates,  where  the 
sympathies  of  our  frame  are  most  active.  Why  do 
we  rarely  see  any  invalid  return  from  the  East  Indies 
labouring  under  any  other  disease  but  that  of  the 
liver  ?  The  diseases  of  India,  as  of  all  other  countries, 
are  various  ;  but  as  most  of  the  diseases  of  India  are 
too  rapid  in  their  progress  to  admit  of  the  patient 
coming  to  this  country,  it  is  only  those  of  a  chronic 
nature  that  we  see ;  and  so  powerful  are  the  sym- 
pathies of  the  liver  in  such  climates  that  all  cases  of 
continuance  are  inclined  to  terminate  in  affections  of 
this  organ,  which,  acting  as  a  remedy  to  the  preceding 
disease,  particularly  when,  as  is  most  apt  to  happen  in 
such  climates,  disease  of  structure  has  supervened, 
on  the  patient's  arrival  in  this  country  his  disease  is 
generally  found  wholly  to  have  centred  in  the  liver. 

We  are  now  to  premise  such  observations  on  the 
process  by  which  organic  disease  is  established,  as 
are  necessary  for  a  clear  understanding  of  the  nature 
and  treatment  of  the  diseases  we  are  about  to  con- 
sider. This  division  of  the  subject  is  also  chiefly  ad- 
dressed to  the  professional  reader;  at  the  same  time 
I  shall  still  make  my  language  as  little  professional 
as  I  can. 


On  the  Process  by  which  Disease  of  Structure  is  established. 

It  will  not  be  difficult,  I  think,  with  the  aid  of  the 
experiments  referred  to  in  the  preceding  part  of  this 
Inquiry,  relating  to  the  functions  both  of  the  nervous 
and  sanguiferous  systems,  compared  with  the  well- 
known  laws  of  the  animal  economy,  to  ascertain,  up 
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to  the  moment  at  which  change  of  structure  begins 
to  take  place,  when,  as  in  the  great  majority  of  cases, 
it  is  the  effect  of  evident  derangement  of  function, 
the  process  by  which  it  is  estabhshed. 

When  we  attempt  to  advance  farther,  our  difficul- 
ties are  greatly  increased ;  and  were  we  capable  of 
ascertaining  the  various  changes  which  constitute  the 
different  forms  of  disease  of  structure,  we  have  so  few 
means  of  influencing  them,  that  it  is  probable  their 
treatment  would  be  little  improved  by  this  knowledge. 

In  most  instances,  on  the  other  hand,  we  possess 
means  which  powerfully  influence  the  states  which 
precede  it ;  and  the  better  these  states  are  understood, 
the  better  we  shall  be  enabled  to  perceive  the  first 
tendency  to  organic  change,  and  regulate  the  means 
which  tend  to  prevent  it,  and  thus  to  prevent  diseases 
which  it  is  often  so  little  in  our  power  to  remove,  or 
even  much  to  alleviate. 

On  the  powers  of  the  sensorial,  nervous,  and  mus- 
cular systems,  and  the  powers  of  the  living  blood, 
and  the  relations  these  powers  bear  to  each  other, 
we  have  seen  in  the  first  part  of  this  volume,  all  the 
functions  of  life,  more  or  less  immediately  depend  ; 
and  consequently  all  but  empirical  modes  of  treatment 
(and  these,  we  have  seen,  can  never  with  anything 
like  certainty  in  cases  at  all  complicated  be  depended 
upon)  must  be  founded. 

The  knowledge  of  particular  functions  is  necessarily 
of  slow  growth.  It  must  be  the  result  of  many 
minute  and  laborious  investigations  ;  and  although 
much  has  been  done  in  this  department  by  able 
physiologists,  it  must  still  be  regarded  as  in  its  in- 
fancy.   But  however  carefully  individual  functions 
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may  be  studied,  it  is  evidently  impossible  that  they 
can  be  understood  without  a  knowledge  of  the 
general  laws  to  which  they  are  all  subjected.  This, 
therefore,  in  the  present  state  of  our  profession,  is 
still  the  first  object  which  demands  our  attention. 

Thus  it  was  that,  after  the  revival  of  science,  the 
attention  of  physiologists  was  in  the  first  instance 
directed  to  determine  the  source  and  nature  of  our 
more  prominent  powers,  and  the  way  in  which  they 
influence  each  other  in  their  various  functions. 

In  the  preceding  parts  of  this  volume  we  have  seen 
the  difficulties  which  lay  in  our  way ;  and  it  will  ap- 
pear, I  think,  from  what  I  am  about  to  say,  that  as 
far  as  relates  to  those  acquainted  with  the  structure 
and  laws  of  our  frame,  we  are  now  better  than  at  any 
former  period  prepared  for  the  task  here  proposed. 

We  know  from  ample  experience  that  all  derange- 
ment of  function  tends  to  derangement  of  structure  ; 
the  time  required  for  this  effect  being  different  ac- 
cording to  the  state  of  the  particular  constitution, 
the  nature  of  the  part  affected,  and  the  nature  and 
degree  of  the  derangement  produced  in  it. 

The  most  frequent  causes  of  derangement  of  func- 
tion make  their  impression  on  the  nerves  of  the 
part,  and  their  more  immediate  effects  may  be  di- 
vided into  two  stages.  The  first  is  merely  a  state  of 
nervous  irritation  from  causes  acting  on  the  part 
itself,  or  some  part  with  which  it  sympathises.  In 
neither  instance,  in  this  stage,  is  there  any  disease  in 
the  part  to  which  we  refer  it.  To  whatever  part  the 
cause  of  irritation  is  applied,  the  immediate  cause  of 
suffering  is  in  the  central  parts  of  the  sensitive  system, 
and  is  only  referred  to  the  part  to  which  we  refer  it, 
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in  consequence  of  experience  having  associated  cer- 
tain feelings  with  certain  parts  of  our  frame. 

The  suffering  of  the  central  parts  of  the  sensitive 
system  does  not  long  continue  without  the  central 
parts  of  the  vital  system  properly  so  called,  by  the 
sympathy  which  exists  between  all  neighbouring  parts, 
partaking  of  it.  Thus  the  nervous  power  requisite 
for  the  functions  of  the  part  impressed  by  the  offending 
cause  at  length  more  or  less  fails  ;  and,  in  consequence 
of  this  failure,  its  extreme  nerves,  on  the  co-operation 
of  which  with  its  extreme  vessels,  and  the  fluids  they 
convey,  all  its  assimilating  functions,  we  have  seen, 
immediately  depend,  begin  to  be  incapable  of  their 
part  in  these  functions.  Thus  disease  of  function 
in  the  part  itself  is  induced  ;  but  this  also  arises  from 
the  state  of  the  central  organs  ;  and  there  is  still  no 
farther  disease  of  the  part  itself  than  arises  from  the 
irritation  of  the  vitiated  secretions,  in  consequence 
of  a  more  or  less  impeded  supply  of  nervous  influence, 
on  which  the  vital  functions  of  the  part  depend. 

To  a  certain  point,  the  vessels  accommodate  them- 
selves to  the  change  ;  for  the  resources  against  the  es- 
tablishment of  disease  in  every  part  of  the  system  are 
powerful.  The  functions  of  the  part  are  more  or  less 
disordered,  for  one  of  the  powers  on  which  they  de- 
pend is  more  or  less  enfeebled  ;  but  the  vessels  still 
maintain  the  healthy  diameter  and  a  free  motion  of 
the  blood,  and  for  some  time  there  is  no  evidence  of 
the  debilitated  state  of  the  nerves,  the  consequence, 
through  the  central  organs,  of  the  causes  which  had 
been  applied  to  the  seat  of  the  disease  having  spread 
to  them. 

The  two  stages  I  have  now  described  are  thus 
established  ;  the  only  difference  between  them  being, 
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that  to  the  mere  nervous  uTitation  constituting  the 
first,  the  vitiated  secretions  of  the  part  originally  im- 
pressed by  the  offending  cause,  in  consequence  of  the 
continuance  of  this  stage,  are  now  added.  These 
may  be  regarded  as  the  two  first  stages  tending  to 
disease  of  structure.  If  the  first  is  not  removed,  the 
second,  in  most  cases,  will  soon  supervene ;  and  this 
stage,  namely,  the  nervous  irritation  and  consequent 
deranged  secretion,  seldom  lasts  very  long  without 
bringing  the  part  into  the  state  which  immediately 
precedes  disease  of  structure,  unless  the  particular 
nature  of  the  part  afiected  obviates  this  consequence.* 
The  usual  effect  of  the  continuance  of  that  state 
of  the  nerves  of  the  part  by  which  the  function 
suffers  is,  that  the  debility  at  length  extends  to  the 
capillary  vessels  which  supply  the  fluids  on  which 
the  influence  conveyed  by  the  nerves  operates  in 
the  functions  of  assimilation,  secretion,  and  ex- 
cretion, t  Thus,  it  appears  from  what  has  been 
said  that  a  state  of  inflammation,  either  acute 
or  chronic,  is  established.  Under  such  circumstances, 
the  texture  of  the  blood,  we  have  seen,  soon  suffers, 
and  the  next  step  affects  the  structure  of  the  part, 
sooner  or  later,  according  to  the  nature  of  the  part 
affected,  and  according  as  the  inflammatory  state  is 
more  or  less  acute. 

*  As  is  often  the  case  with  respect  to  the  liver  in  this  climate, 
the  function  of  which  will  sometimes  continue  subject  to  occasional 
and  even  permanent  derangement  for  many  years,  without  its 
structure  becoming  affected ;  but  I  believe  there  is  no  other  organ 
to  which  this  observation  applies. 

f  The  immediate  cause  of  excretion  is  the  stimulating  effect  of 
the  excreted  fluid  itself  on  its  ducts  ;  but  that  fluid  is  formed  from 
the  blood  by  the  powers  of  the  nervous  influence,  and  to  that  in- 
fluence, of  course,  owes  all  its  properties. 
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Such  is  the  succession  of  events  when  the  offending 
cause  tends  du'ectly  to  debilitate  the  nerves  alone. 
It  may,  however,  act  directly  on  the  vessels  alone, 
which  only  happens  in  cases  of  rare  occurrence,  or 
on  both,  this  last  being  the  process  most  frequent  in 
acute,  the  first  in  chronic  disease ;  and  here,  as  in 
all  other  instances,  whether  the  offending  cause  acts 
on  the  nerves  or  vessels,  or  both,  instead  of  directly 
debilitating,  it  may  in  the  first  instance  act  as  a 
stimulant,  and  the  first  effect  on  both  be  that  of  in- 
creased excitement,  the  debility  being  only  conse- 
quent on  this  effect. 

The  whole  of  both  processes,  as  far  as  relates  to 
the  vessels,  that  is,  whether  the  offending  cause  acts 
as  a  stimulant  or  direct  sedative,  may  be  distinctly 
seen  in  the  transparent  parts  of  living  animals,  as  I 
have  often  witnessed,  with  the  aid  of  a  microscope  of 
moderate  power.*  While  the  offending  cause  acts  as 
a  stimulant,  its  effects,  we  have  seen,  are  found  to  be 
those  of  lessening  the  capacity  of  the  capillary  vessels, 
and  in  the  same  proportion  increasing  the  velocity  of 
the  blood  in  them  ;  and  the  inflammatory  state  only 
supervenes  in  proportion  as  the  vessels,  exhausted  by 
their  increased  action,  begin  to  lose  their  power. 

In  the  one  or  other  of  these  ways,  that  is,  either  by 
the  directly  debilitating  effect  of  the  offending  cause, 
or  in  consequence  of  the  morbid  excitement  produced 
by  that  cause,  a  state  of  debility,  both  of  the  extreme 
nerves  and  capillary  vessels  of  the  part,  is  always  at 
length  induced  by  continued  causes  of  irritation.  If 
the  cause  be  such  as  equally  affects  the  nerves  and 
vessels,  the  power  of  both  fails  together  ;  if  chiefly 

*  Introduction  to  the  Second  Part  of  my  Treatise  on  Febrile 
Diseases,  4th  edition. 
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the  nerves,  their  power  is  impaired  by  the  process 
just  described,  and  their  debility,  if  continued  for  a 
sufficient  length  of  time,  never  fails  at  length  to  be 
communicated  to  the  vessels  with  which  they  are 
associated  in  all  their  functions,  and  which,  we  have 
seen  proved  by  direct  experiment,  are,  equally  with 
the  nerves  themselves,  under  the  influence  of  the 
brain  and  spiral  marrow.* 

Thus  inflammation  of  the  part,  of  an  acute  or 
chronic  nature,  according  to  circumstances,  is  esta- 
blished ;  and  it  is  evident  from  what  has  been  said, 
that  the  tendency  to  disease  of  structure,  cceteris 
paribus,  must  always  be  proportioned  to  the  degree 
in  which  this  takes  place ;  that  is,  in  proportion  to 
the  derangement  of  those  organs,  namely,  the  ex- 
treme nerves  and  vessels,  on  the  healthy  co-operation 
of  which  the  due  structure  of  every  part  depends. 
Hence  in  chronic  as  well  as  acute  cases,  the  degree 
of  tightness  of  pulse  is  always  found  t  one  of  the  best 
measures  of  the  tendency  to  organic  disease ;  and 
hence,  in  its  prevention,  the  great  importance  of 
anti-inflammatory  measures,  as  far  as  the  state  of  the 
strength  will  admit  of  them,  and  the  great  injury 
done  by  every  cause  which  tends  to  increase  the  in- 
flammatory tendency  beyond  what  is  essential  to  the 
maintenance  of  the  general  strength  ;  for  the  greater 
the  debility,  the  more  intractable  all  diseases  become. 
The  art  of  medicine  ought  to  be  so  directed  as  to 
second  the  efforts  of  nature  to  restore  power  to  the 

*  My  papers  in  the  Philosophical  Transactions  for  1815,  1829, 
1833,  and  1836. 

f  See  the  section  on  Inflammation  in  the  present  part  of  this 
volume,  and  also  Appendix,  No.  XIII. 
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debilitated  parts  ;  and  in  proportion  as  her  efforts 
fail,  ours  must  be  increased,  otherwise  both  neces- 
sarily become  in  the  same  degree  ineffectual. 

The  way  in  which  the  inflammatory  state  operates 
in  effecting  the  various  changes  which  constitute  the 
different  species  of  organic  disease,  after  the  point  at 
which  we  have  arrived  in  tracing  the  nature  of  in- 
flammation, namely,  that  soon  after  the  blood  loses 
all  motion  in  the  capillaries,  its  texture  begins  to 
suffer,  which  may  be  regarded  as  the  first  stage  of 
change  of  structure,  must  be  the  subject  of  future 
investigation.  In  the  mean  time,  the  information 
of  most  consequence  is  the  nature  of  the  states  which 
incline  to  change  of  structure,  and  the  best  means 
of  counteracting  their  tendency  ;  because,  after  it 
has  taken  place,  if  we  except  certain  organic  affec- 
tions of  the  liver,  over  which  the  great  powers  of 
mercury  give  us  some  control,  it  is  seldom  in  our 
power  essentially  to  influence  its  progress. 

There  is  one  instance,  however,  in  which  the 
structure  of  the  part  suffers,  and  in  which  the  change 
is  simple,  because  it  consists  in  the  mere  destruction 
of  the  healthy  organisation,  not  in  the  establishment 
of  any  new  organisation  of  the  parts  affected,  and  is 
evidently  but  the  continuance  and  consequent  in- 
crease of  the  change  which  has  been  going  on  from 
the  commencement  of  the  disease. 

We  have  seen  that  all  the  changes  which  precede 
organic  disease  indicate  more  or  less  derangement  in 
the  vital  functions  of  the  part.  From  an  early  stage, 
either  its  vessels  or  nerves,  or  both,  are  diseased.  If  the 
mere  failure  of  power  proceeds  without  the  interfer- 
ence of  any  cause  to  disturb  its  course,  it  is  evident  that 
it  must  terminate  simply  in  a  total  loss  of  its  vitality, 
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and  thus  become  subject  to  the  laws  of  inanimate 
matter.  Such  is  the  termination  in  gangrene ;  a 
change,  for  evident  reasons,  which  more  pecuHarly 
belongs  to  active,  as  new  organisation,  if  we  except 
suppuration,  to  chronic  inflammation  ;  because  the 
latter  change  generally  requires  a  considerable  time 
for  its  accomplishment. 

We  thus  arrive  at  a  knowledge  of  the  changes 
which  precede  change  of  structure,  till  the  moment 
at  which  it  is  about  to  take  place  ;  when  the  only 
change  is  the  gradual  loss  of  all  power,  and  we  find 
no  difficulty  in  tracing  all  its  steps. 

Such  are  the  observations  which  it  seemed  neces- 
sary, in  the  present  state  of  our  profession,  to  premise 
before  we  enter  on  the  consideration  of  those  diseases 
which  originate  in  general  affections  of  the  nervous 
system,  properly  so  called,  of  which  the  brain  and 
spinal  marrow  are  the  only  active  parts  —  the  only 
organs  which  supply  the  influence  on  which  its  powers 
wholly  depend :  so  far  from  correct  is  the  statement 
of  Dr.  Alison,  of  Edinburgh,  above  quoted,  from  his 
treatise  on  the  present  state  of  our  profession.  See 
page  S4th  of  this  volume. 


1. —  On  a  debilitated  state  of  the  Brain  and  Spinal 
Marrow,  when  the  offending  cause  makes  its  im^ 
pression  on  these  Organs  themselves. 

As  we  have  seen  that  on  an  agent  supplied  by 
the  brain  and  spinal  marrow  alone,  the  functions  of 
assimilation,  secretion,  and  excretion  depend,  it  ne- 
cessarily follows  that  the  derangements  to  which  the 
immediate  organs  of  these  functions  are  subject  may. 
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be  of  two  kinds.  They  may  either  be  the  effect  of 
causes  acting  directly  on  these  organs  themselves,  or 
on  the  organs  which  supply  an  agent  essential  to  their 
functions  ;  and  this  inference,  from  all  that  has  been 
said  of  the  assimilating,  secreting,  and  excreting  func- 
tions, we  shall  find  amply  confirmed  by  the  nature, 
the  course,  and  consequences  of  their  derangements. 

As  all  discussions  are  the  clearer  the  more  definite 
they  can  be  made,  it  is  the  most  distinct  plan  to 
consider,  in  the  first  place,  the  derangement  of  one 
particular  organ,  or  set  of  organs  ;  and  when  the 
principles  are  illustrated  by  the  phenomena  which 
attend  and  are  consequent  on  them,  their  application 
to  all  other  cases  of  the  same  kind  will  be  easy ;  and 
I  shall  make  choice  of  the  digestive  organs,  both  as 
the  organs  of  the  most  powerful  and  extensive  sym- 
pathies, and  those  the  functions  of  which  are  most 
easily  made  the  subject  of  observation. 

In  conformity  with  the  results  of  the  experiments 
above  referred  to,  we  find  that  all  diseases  affecting 
any  considerable  portion  either  of  the  brain  or  spinal 
marrow,  more  or  less  derange  the  assimilating  func- 
tions; and  from  the  greater  sensibility  and  more  evi- 
dent functions  of  the  digestive  organs  the  efifect  is 
generally  first,  and  to  the  greatest  degree,  perceived 
in  them.  Even  a  piece  of  bad  news  may  instanta- 
neously, either  by  its  direct  effect  on  the  nerves  of  the 
stomach,  or  by  producing  a  vitiated  secretion  of  gas- 
tric juice,  destroy  the  appetite ;  for  mental  causes, 
of  a  serious  and  permanent  nature,  sensibly  derange 
the  assimilating  functions  in  every  part  of  the  frame  ; 
and  we  find  similar  effects  from  diseases  or  accidents 
affecting  any  considerable  portion  either  of  the  brain  or 
spinal  marrow.    These  consequences  are  as  certain  as 
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that  a  vitiated  secretion  is  the  consequence  of  disease 
of  a  secreting  organ.  When  such  facts  are  considered, 
it  seems  surprising  that,  independently  of  all  experi- 
mental research,  it  had  not  occurred  to  physicians,  that 
in  cases  of  chronic  derangement  of  the  assimilating 
functions,  as  in  more  acute  affections,  the  fault  might 
sometimes  be  in  the  brain  or  spinal  marrow.  But, 
being  prepossessed  with  the  opinion  that  they  were 
organs  of  the  sensitive  functions  alone,  it  was  only  in 
the  more  striking  cases  that  the  truth  was  forced  on 
their  attention. 

Another  circumstance  has  greatly  contributed  to 
the  same  effect.  It  appears  from  what  has  been  said, 
that  the  centres  of  sympathy  in  the  vital  and  sensitive 
systems  are  not  identical ;  the  functions  of  these 
systems,  although  wholly  in  the  sensitive,  and  chiefly 
in  the  vital  system,  depending  on  organs  which  be- 
long to  the  brain  and  spinal  marrow,  not  depending 
on  the  same  organs.  Hence  we  have  seen  it  is,  that 
there  is  a  centre  of  sympathy  in  a  great  degree  inde- 
pendent of  the  feelings,  many  of  the  vital  organs  being 
parts  of  dull  sensation  ;  from  which,  we  shall  find,  the 
most  important  practical  errors  have  originated. 

From  the  nature  of  the  investigations  in  which  I 
have  been  engaged,  and  the  importance  of  the  diges- 
tive organs  in  the  animal  economy,  my  attention  was 
at  an  early  period  directed  to  them,^  and  particularly 

*  The  thesis  which  it  is  necessary  to  print  on  taking  a  degree  in 
the  University  of  Edinburgh  was,  in  my  case,  an  account  of  ex- 
periments relating  to  that  part  of  the  process  of  digestion  which 
takes  place  in  the  stomach  ;  the  results  of  which,  although  in  oppo- 
sition to  the  doctrines  then  prevalent,  were  admitted  by  the  medical 
professors,  and  have  never  since  been  contradicted. 
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attracted  by  finding,  in  the  course  of  my  practice, 
that  cases  of  indigestion  occasionally  presented  them- 
selves, which,  although  on  the  whole  similar  to  the 
usual  forms  of  the  disease,  ran  a  very  different  course, 
—  at  first  not  differing  in  any  remarkable  degree  from 
the  more  usual  cases,  but  at  length  assuming  a  for- 
midable shape,  without  any  distant  organ  appearing  to 
be  implicated,  which  is  generally,  in  this  country,  the 
precursor  of  danger  in  ordinary  cases  of  indigestion, 
and  without  any  more  formidable  disease  of  the  di- 
gestive organs  themselves  having  made  its  appearance. 
Death  seemed  to  arise  from  the  failure  of  the  diges- 
tive process  alone  ;  there  was  no  prominent  symptom 
that  was  not  referable  to  its  organs  ;  and  the  patient, 
often  much  emaciated,  appeared  to  die  of  inanition, 
in  consequence  of  these  organs,  even  where  food 
could  still  be  taken,  being  incapable  of  effecting  the 
necessary  changes  on  it. 

It  was  in  considering  the  nature  of  such  cases,  and 
comparing  them  with  the  effects  I  had  witnessed 
from  preventing  a  considerable  part  of  the  influence 
either  of  the  brain  or  spinal  marrow  from  reaching 
the  digestive  organs,  that  I  was  led  to  suspect  that 
the  fault  might  be  in  the  central  parts  of  the  nervous 
system  ;  and,  on  examining  the  bodies  of  those  who 
died  in  this  way,  I  found  the  brain  organically  dis- 
eased, and  particularly  in  the  parts  towards  its  base, 
from  which  the  vital  nerves  proceed. 

These  cases  had  often,  in  their  more  early  stages, 
been  treated  as  cases  of  simple  indigestion,  and  the 
friends  been  assured,  that  although,  being  more  ob- 
stinate than  usual,  they  would  be  tedious,  there  was 
no  danger  to  be  apprehended  from  them  ;  and  I  have 
seen  some  of  the  most  eminent  of  our  profession  sur- 
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prised  when  I  expressed  an  opposite  opinion,  in 
which,  from  the  course  of  the  disease,  they  them- 
selves were  at  length  obliged  to  join  me. 

I  need  not  say  that  it  is  of  essential  consequence 
to  be  able  to  distinguish  these  cases  from  those  of 
ordinary  indigestion  at  an  early  period  —  the  only 
period  at  which  there  is  any  hope  of  arresting  their 
fatal  course. 

I  shall,  in  the  first  place,  point  out  the  best  diag- 
nosis at  which  I  have  been  able  to  arrive ;  for  it  will 
readily  be  perceived,  by  those  acquainted  with  the 
principles  of  our  profession,  from  what  has  been  said, 
that  there  must  be  great  difficulty  in  such  a  diagnosis. 
I  shall  then  give  an  account  of  the  appearances  on 
dissection,  referring  to  those  in  other  cases  of  a 
similar  nature,  but  of  more  general  derangement, 
for  the  purpose  of  illustration  ;  and,  lastly,  concisely 
point  out  the  general  principle  of  treatment,  from 
which  there  is  no  hope,  except  in  the  earlier  periods 
of  the  disease. 

In  the  first  place,  of  the  diagnosis  of  the  case  be- 
fore us.  I  have  just  had  occasion  to  observe  that  the 
organs  of  assimilation  must  not  only  be  exposed  to 
disease  from  causes  operating  on  these  organs  them- 
selves, but  on  those  organs  also  of  the  brain  and  spinal 
marrow,  on  the  agent  supplied  by  which  their  func- 
tions immediately  depend  ;  but  as  in  both  instances 
the  disease  consists  merely  of  symptoms  indicating 
derangement  of  the  organs  in  question,  —  the  diges- 
tive organs  for  example,  —  and  a  train  of  nervous 
symptoms,  which  more  or  less  attend  all  such  cases, 
the  intelligent  physician  at  once  perceives  the  diffi- 
culty of  distinguishing  those  cases  which  originate  in 
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the  brain;  the  patient  either  never  complaining  at 
all  of  the  head,  or  only  of  such  affections  of  it  as  we 
constantly  see  in  common  cases  of  indigestion.  Yet 
it  is  evident  that  these  cases  must  require  very  dif- 
ferent plans  of  treatment,  because,  in  the  one,  if  we 
restore  the  digestive  organs,  the  nervous  symptoms, 
the  mere  consequence  of  their  derangement,  neces- 
sarily disappear  ;  but  in  the  other  there  are  no  means 
of  restoring  the  digestive  organs  themselves,  unless 
we  can  correct  the  disease  of  the  brain  or  spinal 
marrow,  or  perhaps  both,  on  which  their  derange- 
ment depends  :  for  it  follows  from  the  experiments 
above  referred  to,  —  and  we  shall  find  the  inferences 
from  them  amply  confirmed  by  the  phenomena  of 
disease,  —  that  affections  of  either  may  cause  the 
symptoms  we  observe. 

The  difficulty  is  greatest  when  the  cause  is  con- 
fined to  the  brain,  because,  as  we  have  seen,  the  af- 
fections of  the  spinal  marrow  are  generally  attended 
with  such  local  symptoms  as  necessarily  call  the  at- 
tention to  the  seat  of  the  disease.  It  is,  therefore, 
to  the  diagnosis  of  those  cases  in  which  the  cause  is 
seated  in  the  brain,  that  I  shall  here  direct  the  attention. 

The  nature  of  the  cases  in  which  the  original 
cause  of  the  disease  is  confined  to  the  brain,  in  con- 
sequence of  the  general  nature  of  the  functions  of 
that  organ,  precludes  the  possibility  of  deriving  the 
diagnosis  from  any  particular  train  of  symptoms :  it 
must  be  collected  from  a  review  of  the  whole  cir- 
cumstances of  the  case  ;  from  the  nature  of  the  re- 
mote causes,  both  predisposing  and  occasional  ;  the 
general  course  of  the  symptoms,  and  the  effects  of 
the  means  employed.  I  shall  enumerate  the  circum- 
stances which  chiefly  demand  attention,  and  endea- 
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vour  more  particularly  to  point  out  the  principles  on 
which  the  diagnosis  must  be  founded. 

When  the  patient  is  not  of  a  variable  and  hysterical 
habit,  —  when  the  occasional  causes  have  been  of  a 
serious  and  permanent  nature,  and  particularly  such  as 
directly  act  on  the  brain,  and  the  nervous  symptoms 
have  not  shown  themselves  for  some  time  after  the 
first  application  of  such  causes,  —  when  there  is  not 
such  derangement  in  the  digestive  or  other  organs 
chiefly  affected  as  accounts  for  the  severity  of  the 
nervous  symptoms,  —  when  the  affections,  both  of 
mind  and  body,  are  less  variable  than  is  usual  in 
what  are  called  nervous  complaints,  and  particularly 
when  they  are  apt  at  all  periods  to  be  referred  to  the 
same  parts  of  the  body,  —  when  there  is  constantly  a 
more  or  less  general  tendency  to  derangement  in  the 
secreting  system,  —  when  the  heart  is  more  irritable 
and  the  lungs  less  free,  the  nervous  symptoms  not 
yielding  so  readily  as  usual,  the  depression  of  spirits 
more  uniform,  and  the  pulse  tighter  than  we  should 
expect  to  find  it  from  the  other  symptoms, —  when 
either  the  recurrence  of  feverishness  or  a  sense  of 
chillness  and  debility  is  more  frequent  than  is  usual 
in  nervous  complaints, — when  the  constitution  seems 
more  affected  than  usual  by  the  continuance  of  the 
disease,  the  strength  on  the  whole  decaying, — and 
particularly  when  the  countenance  assumes  a  sallow 
colour  and  an  habitually  irritable  and  anxious  expres- 
sion, —  when  the  usual  means  of  cure  are  not  attended 
with  their  usual  effects,  our  stomachic  medicines 
being  in  a  great  degree  powerless,  and  alteratives 
producing  but  a  transitory,  if  any,  improvement  in 
the  abdominal  secretions  —  when  these,  or  several  of 
these  circumstances,  are  well  marked  in  what  are 

K  4 


136 


ON  THE  DISEASES  OF 


called  nervous  complaints,  I  have  been  assured,  by 
repeated  observation,  that  they  are  not  to  be  safely 
disregarded. 

The  diagnosis  between  the  disease  before  us  and 
the  more  common  forms  of  indigestion  is  much 
assisted  by  observing  the  nature  of  the  nervous 
symptoms  in  the  two  cases.  There  is  in  our  frame,  we 
have  seen,  what  may  in  a  great  degree  be  regarded 
as  two  distinct  nervous  systems  —  the  sensorial  and 
vital.  The  sensorial  functions  may  be  disordered  for 
a  great  length  of  time  without  endangering  life,  the 
vital  functions,  with  the  exception  of  respiration, 
having  no  dependence  on  them,  and  respiration, 
although  often  deranged,  not  being  endangered  till 
their  derangement  is  extreme ;  but  disorder  of  the 
vital  system  cannot  go  far  without  danger  ;  and  from 
our  mistaken  views  of  the  functions  of  the  nervous 
system  it  often  happens,  both  where  the  disease  has 
originated  in  its  vital  parts,  and  where  it  has  spread 
from  the  sensitive  to  the  vital  parts,  that  danger  is 
frequently  unsuspected  till,  in  consequence  of  the 
failure  of  the  nervous  influence,  properly  so  called, 
disease  of  structure  is  established  in  some  vital  organ. 

Thus  it  is  that,  in  all  cases  of  nervous  debility,  it  is 
necessary  to  examine  with  care  the  nature  of  the 
functions  chiefly  affected.  If  these  be  the  mental 
functions,  and  we  find  that  there  is  little  or  no 
affection  of  vital  organs  but  such  as  is  evidently  the 
effect  of  the  derangement  of  the  former,  whatever  be, 
the  sufferings  of  the  patient  (and  these,  from  the  chief 
derangement  being  in  the  organs  of  the  sensitive 
system,  are  often  greater  than  where  there  is  more 
danger),  we  may  be  assured  that  life  is  little,  if  at  all, 
threatened.    If,  on  the  contrary,  the  organs  of  life 
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chiefly  suffer,  and  that  independently  of  mental  af- 
fections (especially  if  the  course  of  the  disease  be 
more  uniform  than  that  of  nervous  affections  usually 
is),  however  purely  of  a  nervous  nature  the  symptoms 
may  be,  and  however  little  formidable  either  in  ap- 
pearance to  others  or  to  the  feelings  of  the  patient, 
danger  is  to  be  apprehended,  and,  if  the  pulse  be  de- 
cidedly and  permanently  tight,  is  not  far  distant.  I 
have,  in  my  Treatise  on  the  Preservation  of  Health, 
and  particularly  the  Prevention  of  Organic  Diseases, 
entered  at  length  into  the  nature,  diagnosis,  and 
treatment  of  such  cases  ;  the  fatal  termination  of 
which  I  have  often  witnessed.  Having  been  con- 
founded with  the  less  important  nervous  affections, 
their  fatal  tendency  has  frequently  been  so  much 
overlooked,  that  when  it  at  length  showed  itself^ 
either  by  a  decided  affection  of  some  vital  organ  or 
unequivocal  symptoms  of  fatal  inanition,  it  has  some- 
times found  the  physician,  as  well  as  the  patient,  un- 
prepared. 

By  a  due  attention  to  the  whole  of  the  foregoing 
circumstances,  we  may  generally  distinguish  the  dis- 
ease before  it  is  far  advanced  ;  and  I  have  reason  to 
believe,  from  many  cases  which  have  come  under 
my  care,  often  succeed  in  arresting  its  progress  by 
the  means  I  am  about  to  point  out.  In  the  mean 
time  the  nature  of  the  disease  will  be  further  illus- 
trated by  turning  the  attention  to  the  appearances 
on  dissection  after  death. 

This  part  of  the  subject  will  be  best  illustrated 
by  giving  the  appearances  on  dissection  in  cases 
which,  in  their  early  stages,  had  been  treated  as  com- 
mon nervous  and  bihous  complaints  ;  in  which  I  had 
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stated  to  the  other  medical  attendants,  that,  notwith- 
standing there  were  no  symptoms  referred  to  the 
head,  we  should  find  the  brain  organically  diseased. 

The  first  case  I  shall  mention  is  that  of  Mr.  A., 
who  was  taken  ill  while  pursuing  his  studies  at 
Oxford.  His  case  was  regarded  by  the  physicians  of 
that  city  as  one  of  common  indigestion.  His  health 
not  improving,  he  was  brought  to  London,  and 
placed  under  the  care  of  two  physicians  well  known 
to  the  profession  here.  After  he  had  been  in  London 
a  few  weeks,  I  was  called  in,  in  consultation,  and, 
guided  by  the  foregoing  circumstances,  expressed  my 
fears  of  a  fatal  termination,  and  stated  my  opinion, 
in  consultation,  that  although  the  stomach  and  duo- 
denum were  the  organs  most  prominently  affected,  I 
believed  we  should  find  the  origin  of  the  disease  in 
the  brain  ;  and  on  dissection  after  death,  which  hap- 
pened in  a  fortnight  or  three  weeks  after  I  saw  the 
patient,  and  appeared  to  be  the  consequence  of  in- 
anition, the  following  appearances  presented  them- 
selves. 

The  body  was  examined  by  Mr.  Walker,  of  St. 
George's  Hospital.  In  this  and  the  following  dis- 
section the  examination  was  made  about  twenty-four 
hours  after  death,  and  the  body  in  both  cases  was  free 
from  fetor.  The  following  is  his  report  respecting 
the  case  I  at  present  refer  to :  — 

On  opening  the  cavity  of  the  cranium,  the  mem- 
branes and  the  brain  were  found  tolerably  healthy, 
perhaps  rather  softer  than  usual,  particularly  as  re- 
gards the  cerebellum  and  base  of  the  brain,  which, 
together  with  the  medulla  oblongata  and  cerebral 
nerves,  appeared  reduced  to  a  pulpy  state  ;  so  much 
so,  that  they  would  not  bear  the  slightest  handling. 
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"  The  viscera  in  the  cavity  of  the  chest  presented 
no  unusual  appearances  ;  the  stomach  larger  than 
usual  from  distention,  and  presented  that  appearance 
which  is  called  the  *  hour-glass  contraction '  of  that 
viscus  in  a  more  marked  manner  than  is  usually  met 
with  ;  the  pylorus  much  more  vascular  than  usual, 
and  the  duodenum  much  more  dilated,  vascular,  and 
attenuated,  than  is  natural.  The  whole  of  the  small 
intestines  were  more  distended  with  flatus,  and  much 
more  gorged  with  blood,  than  in  the  healthy  state, 
and  of  a  very  dark  colour.  The  liver,  spleen,  kid- 
neys, and  pancreas,  were  healthy." 

The  following  case  was  that  of  Miss  C,  which  ran 
the  same  course  as  the  preceding,  but  was  of  longer 
duration,  having  been  protracted  for  more  than  two 
years  ;  and  here  also  the  patient  appeared  to  die  of 
inanition.  Some  surprise  was  expressed  that  I  should 
wish  the  head  to  be  examined,  as  none  of  the  symp- 
toms had  been  referred  to  it.  The  examination  was 
made  by  the  late  Mr.  Earle,  and  the  appearances  in 
the  brain  corresponded,  in  a  remarkable  degree,  with 
those  just  detailed.  The  symptoms  in  these  cases, 
as  well  as  the  termination  of  the  disease,  had  been 
similar,  and  we  find  the  chief  organic  affection  of  the 
brain  of  the  same  kind,  and  seated  in  the  same  parts. 
The  following  is  Mr.  Earle's  account  of  the  appear- 
ances :  — 

In  the  head,  slight  effusions  beneath  the  arach- 
noid membrane ;  substance  of  the  brain  very  soft, 
particularly  the  crura  cerebri  and  upper  part  of  the 
pons  Varolii,  which  was  quite  pulpy.  Blood-vessels 
in  the  substance  of  the  brain  large,  and  loaded  with 
blood.  In  the  chest,  right  lung  greatly  compressed 
by  the  narrowness  of  the  inferior  margin  of  the  ribs, 
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From  old  adhesions  between  the  pleura  costalis  and 
pulmonalis.  Substance  of  the  lungs  firm  and  he- 
patised.  Left  lung  more  healthy  than  the  right,  but 
slightly  hepatised  at  its  upper  part."  This  state  of 
the  lungs,  it  may  be  remarked,  is  peculiarly  charac- 
teristic of  a  failure  of  nervous  influence,  as  appears 
from  those  experiments  in  which  the  influence  of  the 
brain  was  prevented  from  reaching  the  lungs.  The 
patient  had  been  subject  to  cough  and  oppressed 
breathing ;  pulmonary  symptoms,  however,  had  never 
been  a  prominent  part  of  the  disease.  **  The  heart," 
Mr.  Earle  proceeds,  was  remarkably  small.  In  the 
pericardium,  about  two  ounces  of  water.  In  the 
abdomen,  stomach  and  duodenum  much  displaced  by 
the  compression  of  the  chest  by  the  stays.  Towards 
the  pylorus,  the  stomach  much  thickened  and  indu- 
rated, the  pylorus  hard  and  contracted.  The  duo- 
denum large  and  flaccid  ;  the  mucous  surface  very 
vascular,  villous,  and  soft,  readily  breaking  down  on 
the  slightest  touch,  and  apparently  approaching  to  a 
state  of  ulceration.  Liver  almost  of  a  black  colour, 
and  gorged  with  venous  blood  :  substance  of  the 
liver  hardened.  Spleen  and  kidneys  small,  but  not 
unhealthy.  Intestines  generally  of  a  dark  colour, 
from  venous  congestion." 

The  circumstance  of  more  general  organic  disease 
being  found  in  this  than  in  the  preceding  case,  I 
shall  presently  have  occasion  to  explain. 

Cases  like  the  foregoing,  in  which  the  patient 
wastes  without  an  apparent  cause  capable  of  accounting 
for  the  degree  of  wasting,  (for  he  sometimes  takes  a 
considerable  portion  of  food,)  have  been  often  ascribed 
to  mesenteric  obstruction,  which  dissection  has  dis- 
proved, but  without  throwing  light  on  their  real 
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nature,  because  the  necessity  of  examining  the  head 
has  not  occurred,  none  of  the  leading  symptoms 
having  been  referred  to  it ;  and  had  it  been  examined, 
the  appearances  observed  could  not  have  been  con- 
nected with  the  course  of  the  disease,  while  the  brain 
was  regarded  as  the  organ  of  the  sensitive  functions 
alone. 

Such  cases  are  not  the  consequence  of  the  chyle 
being  prevented  from  entering  the  blood,  but  of  its 
not  being  formed,  the  processes  by  which  it  is  formed 
having  been  suspended  by  the  failure  of  nervous  in- 
fluence ;  for  we  have  seen  that  the  influence  even  of 
any  considerable  part  either  of  the  brain  or  spinal 
marrow  being  withdrawn,  is  sufficient  to  derange  the 
process  of  digestion. 

There  is  a  case  belonging  to  the  same  class  (al- 
though no  cases  can  differ  more  in  their  symptoms 
than  it  does  from  the  preceding  cases)  to  which  I 
have  already  referred  ;  the  consideration  of  which  is 
necessary  to  a  clear  understanding  of  the  nature  of 
that  class  of  diseases.  When  the  powers  of  the 
different  organs  are  so  well  balanced  that  no  part 
becomes  the  seat  of  a  very  prominent  affection,  and 
thus,  as  it  were,  draws  to  itself  the  effects  of  the 
failure  of  nervous  influence  acting  on  the  principle 
of  an  issue,  but  much  more  powerfully  with  respect 
to  other  parts,  and  at  length,  by  proving  fatal,  cutting 
short  the  disease  before  that  of  the  brain  has  had  time 
to  run  its  course  ;  —  I  say,  where  no  part  thus  be- 
comes the  most  prominent  seat  of  the  disease,  the 
case  necessarily  assumes  a  very  different  form,  and, 
if  it  be  allowed  to  proceed,  terminates  by  loss  of  power 
in  the  brain  itself  —  a  case  of  very  rare  occurrence  ; 
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for  the  usual  termination  of  such  cases,  we  shall  find, 
is  some  particular  vital  organ  being  disorganised  in 
consequence  of  the  general  failure  of  nervous  in- 
fluence, before  the  state  of  the  brain  can  become  such 
as  itself  to  prove  fatal. 

We  may  infer  from  what  has  been  said,  that  we 
should  find,  on  examination  after  death  in  such  cases, 
a  general  tendency  to  disease  of  the  vital  organs,  the 
disease  having  run  on  till  the  want  of  nervous  influ- 
ence was  felt  throughout  the  system  ;  and  more  or 
less  general  derangement  of  structure  had  conse- 
quently taken  place,  but  none  to  such  a  degree  as 
itself  to  prove  fatal.  It  will  best  illustrate  these  ob- 
servations to  lay  before  the  reader  an  account  of  a 
case  of  this  kind,  which,  in  a  less  degree  than  the  one 
I  have  here  selected,  is  by  no  means  very  uncommon, 
with  the  appearances  on  dissection  after  death. 

Mrs.  W.,  a  lady  between  forty  and  fifty,  had  from 
time  to  time  been  under  my  care  for  some  years. 
She  had,  more  or  less,  laboured  under  indigestion, 
with  occasional  symptoms  of  derangement,  sometimes 
referred  to  one  part,  sometimes  to  another,  which 
were  from  time  to  time  relieved  ;  and  on  the  whole, 
although  debilitated  and  what  is  called  nervous,  she 
was  for  the  most  part  capable  of  the  ordinary  duties 
of  life.  By  degrees  the  symptoms  referred  to  the 
head  became  a  more  prominent  part  of  the  disease. 
She  had  been  absent  from  home  for  some  months, 
during  which  the  affection  of  the  head  had  greatly 
increased,  and  returned  in  such  a  state  that  she  soon 
became  apoplectic,  and  only  survived  her  return  about 
a  fortnight. 

The  body  was  examined  by  Mr.  Jefferson  of  Is- 
lington, and  the  following  is  his  account  of  the  ap- 
pearances observed :  — 
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"  The  skull  was  remarkably  thin  ;  in  most  places 
not  thicker  than  a  shilHng.  The  coverings  of  the 
brain  very  turgid  with  blood,  (you  would  rarely  see 
them  more  so  in  a  complete  case  of  apoplexy,)  with 
a  deposition  of  serum  and  coagulable  lymph  between 
the  arachnoid  and  pia  mater.  The  substance  of  the 
brain  itself  was  very  firm,  and  much  more  vascular 
than  natural ;  there  was  rather  more  water  in  the 
ventricles  than  usual,  but  no  great  quantity. 

The  lungs  were  very  unhealthy  on  both  sides, 
being  studded  with  small  tubercles,  many  in  a  state 
of  suppuration,  and  others  approaching  to  it.  In  the 
heart  there  was  nothing  remarkable  ;  perhaps  rather 
paler  than  natural. 

The  liver  remarkably  firm  in  texture,  and  rather 
paler  than  natural,  but  no  very  morbid  appearance  in 
it ;  the  gall-bladder  rather  larger  than  natural,  and 
distended  with  thick  viscid  bile,  and  containing  four- 
teen gall-stones,  bigger  considerably  than  as  many 
large  peas.  There  did  not  appear  to  be  any  of  them 
in  any  of  the  ducts.  The  stomach  was  rather  smaller 
than  natural,  the  coats  of  which  were  much  thick- 
ened ;  the  internal  or  villous,  so  firm  that  it  could  not 
be  easily  torn.  The  pyloric  extremity  showed  more 
vascularity,  as  if  from  the  effect  of  recent  inflammatory 
action  ;  and  it  adhered  for  a  considerable  extent  to 
the  diaphragm  and  left  lobe  of  the  liver.  There  was 
nothing  particular  throughout  the  remainder  of  the 
alimentary  canal.  The  spleen  larger  than  natural ; 
the  bladder  much  distended,  but  no  disease  ;  the 
uterus  remarkably  firm,  so  as  to  give  a  cartilaginous 
feel  upon  cutting  into  it ;  the  os  uteri  very  vascular, 
with  a  small  polypus  excrescence  from  the  neck." 

We  here  see  a  striking  instance  of  the  effects  of 
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long-continued  defective  nervous  influence.  The 
lungs  were  very  unhealthy,  and  studded  with  tuber- 
cles, although  the  disease  had  never  appeared  in  them 
in  an  active  state.  The  secreting  power  of  the  liver 
had  been  greatly  deranged,  and  this  organ  was  found 
diseased  in  structure.  The  same  was  true  of  the 
stomach,  spleen,  and  uterus.  The  brain  itself,  also, 
was  organically  diseased,  and  the  patient,  none  of  the 
secondary  affections  proving  sufficient  to  destroy  life, 
died  in  consequence  of  such  morbid  distention  of  its 
vessels  as  caused  a  fatal  compression. 

The  difference  in  the  course  of  the  disease  in  this 
and  the  preceding  cases  may  have  been  influenced  by 
the  affection  of  the  brain  being  of  a  different  nature. 

We  see  the  same  tendency  to  general  organic  dis- 
ease in  the  second  of  the  above  mentioned  cases, 
which,  Uke  Mrs.  W.'s,  had  been  of  long  standing, 
but  in  which  the  disease  of  the  brain  was  cut  short 
by  a  total  failure  of  power  in  the  digestive  organs. 
In  the  first  of  the  three  preceding  cases,  the  organic 
disease  was  chiefly  confined  to  the  duodenum,  its 
state  being  such  as  to  prove  fatal  before  the  failure 
of  nervous  influence  had  had  time  to  produce  much 
effect  in  other  organs  less  disposed  to  disease ;  this 
case  having  only  lasted  a  few  months,  and  the  tend- 
ency to  disease  in  the  digestive  organs,  arising  from 
peculiarity  of  constitution  or  other  causes,  tending  to 
protect  other  parts. 

I  NEED  hardly  say,  that  it  appears  from  the  facts 
detailed  in  the  preceding  part  of  this  volume,  that 
when  the  cause  originates  in  the  brain,  the  tendency 
to  derangement  of  function  must  be  general,  including 
the  functions  both  of  the  sensitive  and  vital  system  j 
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and  such  we  find  is  the  case.  My  limits  do  not  per- 
mit my  entering  on  the  detail  of  treatment  in  such 
cases,  for  which  I  must  refer  to  my  Treatise  on  the 
Preservation  of  Health,  and  particularly  the  Preven- 
tion of  Organic  Disease.  The  great  object  in  the 
prevention  of  functional,  degenerating  into  organic 
disease,  is  of  course  as  early  as  possible  to  restore  and 
maintain  the  healthy  functions  of  the  parts  affected.  In 
the  case  before  us,  therefore,  the  treatment,  which  can 
only  be  successful  at  a  very  early  period,  is  to  correct 
the  deranged  and  maintain  the  healthy  function  of 
whatever  organ,  whether  of  the  sensitive  or  vital 
system,  in  which  derangement  shows  itself ;  and  con- 
sequently the  patient's  only  chance  of  recovery  de- 
pends on  the  nature  of  his  disease  being  ascertained 
at  an  early  period  :  for  it  is  only  before  any  degree 
of  disorganisation  of  the  brain  supervenes,  that  a 
treatment  founded  on  this  principle  can  be  successful, 
and  no  other  can  avail. 

Such  are  the  forms  assumed  by  a  debilitated  state 
of  the  vital  organs  of  the  brain,  when  the  offending 
cause  immediately  influences  the  brain  itself.  This, 
which  of  all  cases  belonging  to  the  present  section 
is  the  most  obscure  in  its  early  stages,  and  in  all  its 
stages  the  most  difficult  of  treatment,  is  fortunately 
the  most  rare. 

It  will  appear  from  a  very  cursory  review  of  the 
results  of  the  preceding  part  of  this  volume,  that  it  is 
only  in  certain  rare  cases,  where  no  particular  vital 
organ  is  more  inclined  than  the  rest  to  organic  disease, 
or  where  the  disease  is  a  partial  affection  of  the  vital 
organs  of  the  brain,  and  originates  in  some  parts  of 
that  organ  itself,  that  change  of  structure  can  take 
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place  in  it ;  because  it  was  found,  on  the  one  hand, 
that  any  considerable  diminution  of  its  general  power 
is  sufficient  so  to  derange  the  structure  of  some  other 
vital  organ,  as  in  this  way  for  the  most  part  to  prove 
fatal  before  any  general  affection  of  the  brain  could 
be  such,  as  to  terminate  in  change  of  structure  in  the 
brain  itself ;  and  on  the  other,  that  when  the  disease 
originates  elsewhere,  its  operation  on  the  brain  must 
always  be  a  general,  not  a  partial  operation,  because 
we  know  from  direct  experiment  that  each  of  all 
other  vital  organs  receives  nerves  from  all  parts,  and 
is  capable  of  influencing  and  being  influenced  by  all 
parts  of  it. 


On  a  debilitated  State  of  the  Brain  and  Spinal 
Marrow^  in  which  the  offending  Cause  makes  its 
Impy^ession  on  the  Organs  of  the  Sensitive  System 
only. 

With  respect  to  that  form  of  the  disease  which 
originates  in  the  central  organs  of  the  sensitive,  from 
which  it  spreads  to  those  of  the  vital  system,  its 
diagnostic  symptoms  and  general  course  are  the  same 
as  in  the  forms  of  disease  we  are  next  to  consider  ; 
except  that  they  are  preceded  by  suffering  of  the 
sensitive  system,  and  attended  by  greater,  and,  com- 
pared with  the  other  symptoms,  more  prominent  de- 
rangement of  that  system  5  than  in  them ;  for  such  is  the 
sympathy  which  exists  between  the  central  organs  of 
the  two  systems,  that  in  all  cases  they  each  partake  of 
the  affections  of  the  other  ;  of  which  the  vicinity  of 
the  organs  on  which  their  powers  immediately  depend, 
alone,  we  have  seen,  is  a  sufficient  cause  ;  but  in- 
dependently of  this  cause,  each  more  or  less  partakes 
of  the  functions  of  the  other  ;  for  even  in  man  the 
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spinal  marrow  partakes  of  some  of  the  functions  of 
the  sensorial  organs,  although  very  little  compared 
with  what  we  find  to  be  the  case  in  some  of  the 
animals  called  less  perfect. 

In  the  case  before  us,  we  have  reason  to  believe  from 
all  that  has  just  been  said,  that  when  the  functional 
derangement  of  the  central  organs  of  the  sensitive 
system  —  that,  for  example,  caused  by  a  settled  grief 
—  debilitates  by  sympathy  those  of  the  vital  system, 
it  will,  long  before  it  can  produce  organic  disease  in 
the  latter,  by  that  sympathy  so  derange  the  supply  of 
nervous  influence  to  the  vital  organs  throughout  the 
system,  as  to  cause  a  fatal  disorganisation  in  some  of 
them.  It  is  possible,  although,  from  the  vicinity  of 
the  central  organs  of  the  two  systems,  it  probably 
rarely  occurs,  that  the  derangement  of  those  of  the 
sensitive  system  may  terminate  in  their  disorganisation, 
before  the  central  organs  of  the  vital  system  have  so 
far  partaken  of  the  derangement,  as  to  produce  a  fatal 
disease  of  structure  in  a  distant  part ;  the  usual  ter- 
mination where  such  a  case  proves  fatal. 

As  the  principles  which  operate,  both  in  the  pro- 
duction and  treatment  of  such  cases,  are  the  same  as 
in  those  of  the  diseases  which  form  the  subject  of  the 
next  division  ;  and  as  the  offending  cause  operating 
in  the  sensitive  system  is  always  an  evident  one, 
without  the  removal  of  which  no  plan  of  treatment 
can  be  successful;  and  with  that,  in  all  curable 
stages  of  the  disease,  little  else  is  required  to  secure 
recovery  ;  there  is  little  to  detain  us  in  the  present 
division  of  the  subject.  I  shall  have  occasion  in  that 
which  follows,  which  is  on  every  account  the  most 
important,  again  to  refer  to  the  diseases  which  belong 
to  the  present  division. 
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3.  On  a  dehilitated  State  of  the  Brain  and  Spinal 
Marrow,  when  the  offending  Cause  makes  its  Im- 
pression on  some  other  vital  Organ, 

The  diseases  arranged  under  the  present  division  are 
important  on  every  account  which  can  render  a  disease 
worthy  of  careful  consideration.  We  shall  find  them 
among  the  most  frequent  and  complicated  of  all  dis- 
eases ;  in  their  early  stages,  although  almost  uniformly 
curable,  attracting  little  attention  ;  in  their  advanced 
stages,  both  difficult  of  treatment  and  of  doubtful 
prognosis ;  and  in  their  last  stages,  with  few  excep- 
tions, in  the  present  state  of  our  profession,  necessarily 
fatal. 

The  circumstances  which  chiefly  characterise  the 
diseases  I  am  about  to  consider,  are  their  little  ap- 
parent consequence  in  the  commencement,  and  the 
little  apparent  connection  which  their  first  stage  has 
with  the  stages  which  follow,  in  a  great  degree  to  be 
ascribed  to  the  physiological  errors  which  prevail  in 
our  profession.  From  these  circumstances  the  danger 
in  a  great  degree  arises  ;  and  the  obscurity  is  not  a 
little  increased  by  the  disease,  in  many  instances 
where  the  nervous  system  is  naturally  strong,  and 
encounters  no  other  cause  combining  with  the  disease 
to  impair  its  powers,  never  advancing  beyond  its  first 
stage  ;  which  tends  still  farther  to  confirm  the  opinion 
of  the  innocence  of  that  stage  by  tending  to  prevent 
our  associating  it  with  the  more  formidable  stages. 

I  shall,  in  the  first  place,  consider  the  nature  and 
most  frequent  seat  of  this  first  stage,  and  then,  from 
the  results  stated  in  the  first  part  of  this  volume,  point 
out  what  must  often  be  the  consequences  of  its  con- 
tinuance ;  which,  w^e  shall  find,  is  precisely  what 


THE  NERVOUS  SYSTEM. 


149 


happens  in  those  cases  where,  either  from  the  too 
great  severity  of  the  offending  causes,  or  the  too 
little  resistance  in  the  organs  concerned,  this  first 
stage  runs  the  course  which,  under  either  of  those 
circumstances,  is,  I  believe,  in  the  present  state  of  our 
profession,  unavoidable,  if  the  means  I  am  about  to 
point  out  be  not  employed  to  prevent  it. 

The  diseases  I  am  about  to  consider  consist  of 
three  distinct  stages  :  The  first,  merely  of  the  affection 
of  the  parts  on  which  the  causes  make  their  impres- 
sion. The  second,  a  state  of  general  nervous  irrita- 
tion induced  by  the  continued  causes  of  irritation 
existing  in  those  parts  ;  for  the  nervous  system,  being 
a  whole,  if  irritated  in  one  part,  is  more  or  less  irri- 
tated in  all  ;  and  the  symptoms  of  this  stage  of  the 
disease  are  infinitely  varied,  according  to  the  tenden- 
cies of  different  constitutions,  times  of  life,  and  the 
circumstances  in  which  the  patient  is  placed. 

As  soon  as  the  fret  of  nerves  caused  by  the  original 
disease  becomes  permanent,  wherever  it  may  have 
originated,  the  immediate  cause  of  the  general  suffer- 
ings is  in  the  central  organs  of  the  vital  system,  on 
which  all  causes  of  irritation  existing  in  that  system 
necessarily  make  their  impression,  the  affection  of  the 
part  in  which  the  original  cause  of  the  disease 
exists,  still  being  the  seat  of  the  most  important  de- 
rangement ;  although  the  long-continued  irritations 
of  the  vital  system  have,  as  must  at  length  happen, 
wherever  they  exceed  the  power  of  resistance  in  the 
central  organs  of  that  system,  induced  in  them  more 
or  less  functional  derangement. 

Under  these  circumstances,  except  in  the  most 
vigorous  constitutions,  they  cannot  long  continue 
capable  of  supplying  in  the  due  degree  the  nervous 
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influence,  on  which  the  assimilating,  secreting,  and 
excreting  functions  throughout  the  system  depend. 
There  is,  therefore,  a  general  tendency  to  failure  in 
these  functions ;  and  if  there  be  any  of  the  vital  organs 
from  other  causes  more  inclined  to  disease  than  the 
rest,  this  organ  chiefly  suffers,  and,  according  to  a  well- 
known  law  of  our  frame,  acts  as  an  issue  in  relieving 
all  others,  and  becomes  the  chief  seat  of  the  disease 
induced  by  the  functional  derangement  of  the  vital 
organs  of  the  brain  and  spinal  marrow^ ;  and  will  even 
relieve  the  diseased  state  of  that  organ  on  which  the 
causes  of  the  disease  made  their  impression,  and  con- 
sequently from  which  the  whole  disease  has  originated; 
a  circumstance  which  has  tended  greatly  to  obscure 
the  nature  of  these  cases. 

Such  is  the  third  and  fatal  stage  of  the  disease,  and 
the  reader  will  easily  perceive  why  it  is  necessarily 
fatal,  if  the  train  of  events  which  have  led  to  it  be 
overlooked.  The  original  cause  of  irritation,  although 
generally  alleviated  by  the  supervention  of  the  new 
disease,  still  continues,  still  farther  increasing  the 
functional  disease  of  the  central  organs  ;  and  the  only 
chance  of  safety  is  ascertaining  the  original  affection, 
and  removing  it ;  which,  for  reasons  which  will  ap- 
pear, may  often  be  done  even  in  this  advanced  stage, 
and  thus  life  saved  ;  provided  the  last  supervening 
disease  has  not  produced  actual  change  of  structure  : 
the  tendency  to  which,  as  might  be  foreseen,  will 
depend  on  the  degree  in  which  the  powers  of  the  vital 
organs  of  the  brain  and  spinal  marrow  have  suffered. 

We  thus  relieve  the  central  organs  from  the  cause 
which  has  impaired  their  powers,  and  afford  the  only 
remaining  chance  of  their  regaining,  by  the  proper 
treatment,  their  healthy  functions  j  and  thus  of  re- 
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lieving  the  organ  last  affected,  in  the  affection  of  which 
the  immediate  danger  always  lies;  and  which  is  more 
pressing  than  the  same  affection  arising  from  other 
causes,  in  proportion  as  the  central  organs,  on  which 
the  structure  as  well  as  the  functions  of  all  our  organs 
depend,  have  been  debilitated  by  the  previous  course 
of  the  disease. 

The  seat  of  the  affection  with  which  the  diseases 
we  are  considering  commence,  rather  than  the  cause 
which  produces  them,  determines  their  nature  ;  be- 
cause they  may  arise  from  any  causes  which  tend  to 
derange  the  functions  of  the  parts  concerned,  and  for 
a  sufficient  length  of  time  maintain  the  derangement ; 
and  to  such  causes  those  parts  of  course  are  most  ex- 
posed which,  on  the  one  hand,  from  the  structure  of  our 
frame,  are  most  exposed  to  causes  of  irritation,  and  on 
the  other,  in  which  the  sympathies  of  our  frame  are 
most  extensive.  There  are  no  organs  to  which  these 
observations  so  extensively  apply  as  to  the  digestive 
organs,  the  stomach,  liver,  and  first  bowel,  called  the 
duodenum,  which,  strictly  speaking,  is  rather  to  be 
regarded  as  a  second  stomach  than  as  a  bowel,  for  it 
is  in  this  organ  the  digestion  of  our  food  is  completed, 
we  have  seen,  and  brought  into  a  proper  state  to  be 
mixed  with  the  blood,  and  converted  into  the  various 
organs  of  our  bodies. 

Similar  observations  also  apply  to  the  remaining 
part  of  the  alimentary  canal,  but,  for  several  reasons, 
in  a  far  less  degree,  for  the  causes  of  irritation  ope- 
rating on  them  alone  are  not  frequently  the  source  of 
the  diseases  which  belong  to  the  present  division 
of  the  subject,  because  their  causes  of  irritation  are 
of  a  temporary  nature,  and  their  most  powerful  sym- 
pathy is  with  the  central  organs  of  the  sensitive,  not 
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those  of  the  vital  system,  which,  it  appears,  from  what 
is  said  in  the  introduction  to  the  present  division  of 
this  treatise,  are  not  identical.  It  now  and  then 
happens,  however,  that  such  is  the  result.  I  shall 
here  give  a  concise  account  of  such  a  case,  on  ac- 
count of  its  rarity,  and  because  it  strikingly  illustrates 
several  important  positions  respecting  the  nature  of 
this  class  of  diseases. 

The  case  I  refer  to  was  that  of  a  lady  who  had  for 
many  years  been  exposed  to  the  frequent  recurrence 
of  severe  irritation  of  the  bowels  ;  yet  this  state  of 
the  bowels  depended  little  on  biHous  derangement, 
as  it  is  usually  found  to  do.  She  did  not  labour  under 
the  diagnostic  symptoms  which  always  attend  the 
disease  I  term  distended  liver,  when  of  long  standing, 
the  diagnostic  symptoms  of  which  I  shall  soon  have 
occasion  more  particularly  to  point  out ;  and  occa- 
sional mercurial  doses  never  gave  even  the  temporary 
relief  they  usually  do  in  such  cases,  but  only  added 
to  the  irritable  state  of  the  bowels. 

Her  attacks  gradually  became  more  frequent,  till 
at  length  her  strength  was  permanently  impaired. 
In  a  short  time  after  this,  she  became  the  subject  of 
an  obstinate  cough,  which  had  never  been  the  case 
at  any  former  period  of  her  life,  although  she  was  now 
between  fifty  and  sixty  years  of  age. 

As  she  was  past  the  time  of  life  when  a  disposition 
to  pulmonary  consumption  usually  appears,  and  her 
family  on  neither  side  had  been  subject  to  this  dis- 
ease, the  cough  excited  little  alarm  ;  but  this,  like 
her  other  symptoms,  proved  obstinate,  the  effect  of 
the  gradually  increasing  debility  of  the  sources  of  the 
nervous  power  properly  so  called,  and  in  a  very  short 
time  after  it  had  attracted  serious  attention,  symptoms 
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indicating  diseased  structure  of  the  lungs  appeared. 
Her  debility  was  such  that  she  became  subject  to 
sudden  fainting  fits,  and  general  anasarca  supervened. 
She  was  now  confined  to  bed,  and  died  of  one  of  the 
most  rapid  cases  of  pulmonary  consumption  I  have 
witnessed. 

The  central  organs  of  the  vital  system  had  been 
previously  debihtated  by  the  constantly  recurring 
irritation  of  the  alimentary  canal,  without  any  other 
morbid  affection,  although,  aslhave  just  observed,  the 
more  evident  sympathies  of  this  canal  are,  from  its 
great  sensibiUty,  rather  with  the  central  organs  of  the 
sensitive  than  those  of  the  vital  system.  The  relations 
were  surprised  that  a  person  at  her  time  of  life,  who 
had  never  shown  the  least  disposition  to  such  a  disease, 
should  have  been  carried  off  by  a  more  rapid  attack 
of  it  than  they  had  ever  known  in  any  other  case. 

Here  the  central  organs  of  the  vital  system  were 
injured  both  by  the  direct  effect  of  the  irritation,  and 
sympathetically  by  the  effect  produced  on  the  central 
organs  of  the  sensitive  system  by  an  affection  of  so 
extensive  and  highly  sensible  an  organ,  and  of  such 
continued  recurrence.  By  the  previous  disease,  the 
system  was  in  every  way  prepared  for  the  result  when 
the  affection  of  the  lungs  supervened  :  the  central 
organs  of  both  systems  had  been  strained,  hence  its 
rapid  progress.  Can  any  one,  aware  of  the  laws 
which  regulate  the  vital  functions,  as  appears  from 
what  is  said  of  those  functions  in  the  first  part  of  this 
volume,  now  generally  admitted  to  be  correct,  doubt 
that  if  in  this  case  the  irritable  state  of  bowels,  which 
was  supposed  to  be  attended  with  no  risk  to  life, 
could  have  been  prevented,  the  patient's  life  would 
have  been  saved  ?    Here  we  see  causes  gradually  and 
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imperceptibly  undermining  the  functions  of  the  brain 
and  spinal  marrow,  till  they  were  no  longer  capable 
of  supplying  the  due  degree  of  nervous  influence,  and 
that  organ,  which  at  any  period  of  life  is  apt  to  suffer 
from  such  a  defect,  rapidly  yielded  to  it ;  although 
produced  by  a  cause  which  was  thought,  both  by  the 
patient  and  those  she  consulted,  to  be  of  too  little 
consequence  to  be  seriously  attended  to. 

In  this  lady's  constitution  there  was  so  little  pre- 
disposition to  serious  disease,  except  in  the  alimentary 
canal,  that  the  lungs  became  the  seat  of  the  last 
supervening  and  fatal  part  of  the  disease,  merely  be- 
cause they  are  the  organs,  from  the  nature  of  our 
constitution,  most  liable  to  change  of  structure. 

Although  the  state  of  the  alimentary  canal,  that 
is,  the  canal  from  the  end  of  the  duodenum  down- 
wards, is  rarely  the  only  sourcefrora  which  such  diseases 
spring,  in  a  great  proportion  of  cases  it  powerfully 
contributes  to  their  production  ;  both  by  the  causes  of 
irritation  existing  in  itself,  and  by  its  immediate  in- 
fluence on  the  organ,  which  we  shall  find  the  most 
fruitful  of  all  the  sources  of  such  diseases  in  this 
country. 

The  intimate  connection  between  the  alimentary 
canal  and  the  liver,  the  fluid  secreted  by  which  is  at 
once  the  means  of  completing  the  digestion  of  our 
food  and  regulating  the  action  of  the  intestines, 
greatly  increases  the  influence  of  that  canal  through- 

*  See  Sir  Benjamin  Brodie's  paper  entitled  "  Observations  on 
the  effects  produced  by  the  bile  in  the  process  of  digestion,  in  a 
letter  to  the  editor,  by  B.  C..Brodie,  Esq.,  F.R.S.,  professor  of  ana- 
tomy and  surgery  to  the  Royal  College  of  Surgeons,"  in  the  14th 
volume  of  the  Quarterly  Journal  of  Science,  Literature,  and  the 
Arts. 
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out  all  parts  of  the  system  ;  and  in  particular,  from 
the  peculiar  sympathies  of  the  liver  with  the  cen- 
tral organs  of  the  vital  system  :  as,  in  its  turn,  the 
liver,  through  the  alimentary  canal,  obtains  an  influ- 
ence on  those  of  the  sensitive  system  ;  which,  from 
its  being  so  ill  supplied  with  nerves  of  sensation,  it 
only  in  a  shght  degree  itself  possesses. 

The  affection  of  the  organ  in  which  the  diseased 
state  of  the  brain  and  spinal  marrow  we  are  con- 
sidering originates,  must  have  two  conditions.  It 
must  belong  to  an  organ  little  disposed  to  change 
of  structure,  and  its  immediate  effects  must  not 
be  such  as  directly  threaten  life.  Without  the 
former  condition  it  could  not  be  of  so  chronic  a 
nature  as  to  produce  debility  of  the  central  organs, 
which,  when  it  arises  from  such  a  cause,  is  always 
the  effect  of  long-continued  or  very  frequently-re- 
peated irritation.  Without  the  latter  it  could  not  be  so 
lightly  considered  as  it  usually  is,  either  by  the  patient 
or  medical  attendant,  not  only  at  an  early  period,  but 
even  in  its  more  advanced  stages,  to  be  often  almost 
wholly  disregarded. 

The  first  points  of  consequence  which  here  present 
themselves,  are  to  ascertain  the  organs  on  which,  in 
such  cases,  the  offending  causes  are  most  apt  to  make 
their  impression  ;  and  the  nature  of  the  diseased  states 
produced  in  them.  If  the  latter  can  be  detected 
and  removed,  all  that  follows  is  of  course  prevented. 
If  the  last  stage  has  been  allowed  to  appear,  the  safety 
of  the  patient,  as  I  have  just  had  occasion  to  observe, 
depends  on  distinguishing  it  from  a  case  of  original 
disease  of  the  part  now  most  prominently  affected, 
and  tracing  the  disease  to  its  origin  ;  because,  unless 
the  cause  which  has  produced,  and  is  afortiori  capable 
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of  supporting  it,  can  be  detected  and  removed,  our 
means  must  either  be  altogether  ineffectual,  or  afford 
imperfect  and  but  temporary  relief. 

Of  all  our  organs,  the  liver  is  that  which  most  in- 
fluences and  is  most  influenced  by  the  state  of  the 
alimentary  canal,  and  in  a  large  proportion  of  diseases 
it  is  the  source  of  some  of  its  most  powerful  causes 
of  irritation.  I  have,  both  in  the  former  editions  of 
my  Treatise  on  Indigestion,  and  my  Gulstonian  Lec- 
tures, entered  at  length  into  the  proofs  of  the  ex- 
tensive influence  of  the  liver,  although  an  organ  of 
little  sensibility  on  the  sympathies  of  our  frame  ;  by 
which,  more  than  any  other  cause,  the  consequences 
of  its  morbid  states  are  regulated  ;  a  circumstance  in 
a  considerable  degree  depending  on  its  intimate 
connection  with  that  canal,  but  in  a  far  greater  de- 
gree on  the  immediate  connection  which  exists  be- 
tween it  and  the  vital  organs  of  the  brain  —  a  con- 
nection far  more  powerful  than  exists  between  any 
other  part  and  those  organs.  Even  affections  of  the 
mind  are  capable,  through  the  central  organs  of  the 
sensitive  and  vital  systems,  of  immediately  deranging 
its  function.  Its  chronic  diseases  cause  melancholy, 
as  the  term  itself  expresses,  and  its  acute  diseases 
delirium,  while  the  mind  remains  steady  to  the  last 
in  similar  affections  of  all  the  other  thoracic  and 
abdominal  viscera  ;  for  its  influence  is  great  on  the 
central  organs  of  the  sensitive  system,  although  it  is 
so  ill  supplied  with  nerves  of  sensation,  arising  from 
the  powerful  sympathy  which  exists  between  the 
central  organs  of  the  two  systems,  and  the  direct  in- 
fluence of  its  affections  on  the  alimentary  canal,  one 
of  the  most  sensitive  of  all  our  internal  organs. 
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Thus  it  becomes  the  most  fruitful  source  of  the  class 
of  diseases  we  are  considering.  Owing  to  its  little 
sensibility,  its  slighter  and  more  habitual  affections, 
notwithstanding  its  great  influence  in  the  vital  sym- 
pathies, are  often  overlooked,  while,  from  its  function 
regulating  that  of  the  alimentary  canal,  its  influence 
is  spread  over  the  most  extensive  and  sensitive  sur- 
face ;  and,  when  to  these  circumstances  its  direct  and 
powerful  influence  on  the  central  organs  of  the  vital 
system  is  added,  we  cannot  be  surprised  at  its  effects, 
both  in  causing  and  regulating  the  course  of  disease^ 

It  is  a  striking  fact,  and  powerfully  illustrates  what 
I  am  now  saying,  that  in  sultry  climates,  particularly 
the  East  Indies,  where  our  sympathies  are  most,  and 
for  the  security  of  health  too  active,  almost  all  diseases 
of  long  standing,  however  they  commence,  terminate 
in  disease  of  the  liver ;  and  even  in  temperate  cli- 
mates its  general  influence  on  all  important  diseases 
may  be  observed.  We  never  see  any  serious  disease 
in  which  its  functions  are  not  more  or  less  deranged ; 
but  here  its  affections  are  less  observed,  and,  if  I  may 
so  speak,  less  monopolise  disease,  because  they  are 
much  less  than  in  sultry  climates  disposed  to  run 
into  deranged  structure ;  and  disease  of  structure  is 
more  powerful  than  that  of  function,  in  relieving  all 
concurring  diseases. 

If  these  facts  be  such  as  here  stated,  and  by 
the  well-informed  and  experienced  physician  they 
are  too  notorious  to  be  questioned,  —  I  say,  if  such 
be  the  facts,  and  we  had  understood  the  nature  of 
the  diseases  which  form  our  present  subject,  we  might 
have  foretold  that  the  liver  must  perform  an  important 
part  in  their  production  ;  and  how  amply  such  a  pre- 
diction would  have  been  confirmed  by  actual  practice, 
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did  my  limits  admit  of  it,  I  could  prove  by  reference 
to  many  diseases  of  the  class  we  are  considering. 

Another  circumstance  which  renders  the  states  of 
the  liver  of  the  first  importance  in  these  kingdoms  is, 
that  in  them  derangement  of  its  function  is  of  all 
diseases  the  most  hereditary.  We  often  find  whole 
families  at  the  same  time  labouring  under  it  and  its 
consequences.  Thus  it  proves  the  most  fruitful 
source  of  the  diseases  we  are  about  to  consider. 

Even  the  slighter  affections  of  the  liver,  we  shall 
find,  although  themselves  unattended  with  danger, 
often  are,  from  the  properties  peculiar  to  it,  of  the 
first  importance,  and  have  not  met  with  the  attention 
they  deserve.  Because  there  is  no  vital  organ,  even 
a  capillary  vessel  however  minute,  we  have  seen,  that 
is  not  directly  influenced  by,  and  which  cannot  itself 
directly  more  or  less  influence,  every  part  of  the 
brain  and  spinal  marrow,  and  the  functions  of  no 
other  organ  so  much  influence,  and  are  so  much  in- 
fluenced by  the  state  of  the  brain,  as  those  of  the 
liver.  I  shall  here  enter  particularly  into  the  nature 
and  diagnostic  symptoms  of  the  affections  here  re- 
ferred to,  and  afterwards  state  the  facts  which  prove 
their  immediate  connection  with  many  of  the  most 
fatal  diseases  to  which  we  are  subject,  and  the  fa- 
tality of  which,  we  shall  find,  depends  on  the  physio- 
logical errors  which  have  been  pointed  out  in  the 
first  part  of  this  volume. 

As  we  have  not  been  aware,  as  appears  from  what 
is  there  said,  that  the  organs  of  the  leading  power  in 
the  vital  system  reside  in  the  brain  and  spinal  marrow, 
and  that  any  cause  disturbing  the  functions  of  any  of 
these  organs,  supposed  to  be  those  of  the  sensitive 
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system  alone,  may  directly  influence  any  other  of 
the  vital  organs,  and  that  the  state  of  any  of  the 
latter  is  capable  of  directly  influencing  the  vital 
organs  of  the  brain  and  spinal  marrow  —  I  say, 
not  being  aware  of  any  of  these  circumstances, 
we  could  not  be  prepared  for  the  observations  I  am 
about  to  make ;  but,  having  before  us  the  facts  on 
which  these  positions  are  founded,  if  we  find  at  the 
same  time  that  the  daily  phenomena  of  disease  prove 
that,  on  the  one  hand,  any  cause  which  permanently 
debilitates  the  brain  or  spinal  marrow,  and  still  more 
both  of  these  organs,  in  the  same  proportion  tends  to 
impair  all  the  vital  functions,  and  at  length  may  de- 
range the  structure  of  any  of  their  organs  ;  and,  on 
the  other,  that  a  permanent  disease  of  any  vital  organ, 
however  inconsiderable,  directly  tends  to  debilitate 
the  vital  organs  of  both  the  brain  and  spinal  marrow ; — 
I  say,  if  such  be  both  the  physiological  and  practical 
facts,  it  is  doubly  proved  that  a  fruitful  source  of 
disease  has  been  more  or  less  obscured  by  our  physi- 
ological errors.  Such  are  the  general  principles  which 
cause  the  morbid  affections  of  the  brain  and  spinal 
marrow  jointly  to  be  so  frequent  and  important ;  in 
their  origin  often  so  obscure,  and  often  so  fatal  in 
their  termination. 

We  are  thus  led  to  inquire  into  the  causes  which 
tend  to  debilitate  the  organs  on  which  the  mainte- 
nance of  all  parts  of  our  frame  depends,  to  endeavour 
to  trace  their  first  beginnings,  and  to  inquire  into  the 
means  of  arresting  a  change  which  necessarily  tends 
to  a  fatal  issue. 

I  HAVE  just  had  occasion  to  refer  to  the  facts  which 
prove  that,  of  all  our  organs,  the  one  which,  both  in 
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consequence  of  its  own  sympathies  and  those  of  the 
organs  with  which  it  is  connected,  most  influences 
the  vital  organs  of  the  brain  and  spinal  marrow,  is  the 
liver.  Certain  affections  of  this  organ  may  be  re- 
garded as  the  endemic  of  these  kingdoms,  there 
arising,  as  I  have  already  had  occasion  to  observe, 
partly  from  their  hereditary  nature,  and  partly,  we  have 
reason  to  believe,  from  the  changeable  nature  of  our 
climate.  So  frequent  in  this  country  are  the  less  severe 
functional  affections  of  the  liver,  that  if  any  five  persons 
we  meet  be  examined,  at  least  in  one,  perhaps  in  two 
of  the  five,  it  will  be  found  more  or  less  functionally 
deranged ;  that  is,  out  of  any  five,  one  or  two  will  be 
found  to  be  more  or  less  what  is  called  bilious  ;  a 
term  which  the  little  attention  which  has  been  paid 
to  the  slighter  affections  of  the  liver  has  caused  to  be 
used  in  a  very  indefinite  sense,  so  much  so,  that,  in 
attempting  a  more  correct  view  of  the  beginnings  of 
the  diseases  we  are  about  to  consider,  it  will  be  ne- 
cessary to  dismiss  this  term,  which,  we  shall  find,  in- 
cludes affections  very  different  in  their  nature,  and 
use  less  equivocal  language.  I  am  here,  then,  to 
consider  those  slighter  disorders  of  the  liver,  which, 
however  in  themselves  free  from  risk,  may,  like  any 
other  chronic  affection  of  a  vital  organ  of  long  con- 
tinuance, in  process  of  time,  sooner  or  later,  according 
to  the  age  and  constitution  of  the  patient,  and  his 
family  tendencies,  through  the  vital  organs  of  the 
brain  and  spinal  marrow,  lay  the  foundation  of  any 
one  of  a  large  proportion  of  the  most  fatal  diseases  to 
which  we  are  subject. 

This  gives  to  them  an  importance  which  does  not 
at  first  viw  belong  to  them,  for  the  affections  of  the 
liver  of  which  I  speak,  never,  according  to  my  expe- 
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rience,  in  temperate  climates,  independently  of  other 
concurring  causes,  injures  its  structure.  I  have  never, 
in  this  country,  on  the  one  hand,  seen  organic  disease 
of  the  liver,  produced  by  the  disease,  however  ill  de- 
fined, known  by  the  name  of  bilious  complaints,  where 
such  complaints  depended  on  an  original  affection  of 
the  liver,  namely,  the  state  of  the  liver  I  am  about  to 
describe,  even  where  it  had  lasted  for  the  greater 
part  of  life  ;  and,  on  the  other,  in  all  the  numerous 
cases  of  disorganised  liver  in  which  I  have  been  con- 
sulted, during  an  extensive  practice  of  between  thirty 
and  forty  years,  they  have  always  been  found  to 
arise  from  other  causes.  I  am  well  persuaded  that 
what  are  accurately  called  bilious  complaints  never  in 
this  way  and  in  this  country  lead  to  danger.  It  is 
in  the  way  above  pointed  out  that  they  ever  pro- 
duce a  fatal  result.  But  for  every  case  of  disorganised 
liver,  I  believe  I  speak  much  within  bounds  when 
I  say,  we  see  a  hundred  of  permanent  functional  de- 
rangement and  consequent  distention  of  this  organ. 

I  AM  now  to  present  to  the  reader  a  careful 
review  of  the  nature  and  tendencies  of  this  disease, 
and  the  treatment  I  have  found  most  successful  in 
removing  it,  and  finally  correcting  its  tendency  to 
return.  I  shall,  in  the  first  place,  point  out  its  diagno- 
stic symptoms,  by  which  we  shall,  on  the  one  hand, 
clearly  perceive  what  constitutes  the  disease,  and  on 
the  other,  be  able  to  ascertain  with  accuracy  its  state 
in  all  its  periods,  without  which  it  is  impossible  to 
conduct  the  only  treatment  which  has  proved  suc- 
cessful in  a  disease  which  the  occurrences  of  every 
day,  we  shall  find,  without  the  necessary  cautions,  are 
liable  both  to  confirm  and  to  aggravate.    By  these 
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means  we  shall  be  enabled  accurately  to  define  its 
nature,  that  is,  to  trace  the  defect  on  which  it  imme- 
diately depends  ;  and  thus  distinguish  it  from  other 
diseases,  which  it  so  nearly  resembles,  that  in  the 
present  state  of  our  profession  we  have  no  diagnostic 
applicable  to  all  cases  ;  some  of  a  very  different  na- 
ture, and  consequently  requiring  very  different,  and 
even  in  some  respects  opposite,  means  of  treatment, 
being  known  under  the  vague  denomination  of  bilious 
complaints. 

We  shall  also  thus  be  enabled  to  ascertain  with 
accuracy  the  state  of  the  disease  at  all  periods  of 
treatment  j  a  condition  we  shall  find  essential  to  its 
successful  treatment,  and  even  for  the  purpose  of  as- 
certaining when  the  finally  successful  cure  is  effected. 

By  such  means  we  shall  be  enabled  to  judge  with 
accuracy  of  the  degree  in  which  its  cause  exists  in 
each  particular  case,  and,  from  time  to  time,  of  the 
effects  produced  on  it  by  the  plan  of  treatment 
adopted  ;  points  greatly  required  in  a  disease  which 
often  produces  such  disturbances  in  the  nervous  sys- 
tem, that  both  the  sufferings  and  the  danger  are 
generally  proportioned  more  to  the  excitahiliti/  of  this 
system.,  than  to  the  degree  in  which  the  cause  of  the 
disease  exists ;  a  circumstance  which  we  shall  find 
essentially  influences  both  the  prognosis  and  treat- 
ment. Having  pointed  out  the  diagnostic  symptoms 
and  their  more  immediate  attendants,  I  shall  then 
consider  the  consequences  most  to  be  apprehended 
from  the  continuance  of  the  state  they  indicate,  and 
the  symptoms  which  point  out  the  approach  of  such 
consequences  during  the  curable  periods  of  the  va- 
rious forms  of  this  insidious,  and,  in  these  kingdoms, 
frequent  disease. 
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Of  the  Nature  and  Diagnostic  Symptoms  of  perma- 
nently distended  Liver. 

The  liver,  when  healthy  both  in  function  and  struc- 
ture, Hes  entirely  under  the  ribs.  When  the  structure 
is  disordered,  it  is  generally,  and  sometimes  greatly, 
enlarged,  and  therefore  descends  below  the  ribs  ;  less 
frequently  it  is  contracted  in  size.  To  such  cases 
the  present  treatise  does  not  extend.  They  are  well 
understood,  and  from  the  nature  of  the  symptoms 
cannot  at  any  period  be  disregarded. 

It  is  the  functional  derangement  of  the  liver  alone 
to  which  I  wish  to  call  the  reader's  particular  atten- 
tion, and  that  after  it  has  become  habitual.  The 
liver  is  then  found  uniformly  so  distended,  from  the 
accumulation  of  bile  in  its  ducts,  as  to  descend  below 
the  ribs,  and  it  is  easy  to  ascertain  the  extent  to 
which  it  does  so,  because,  although  there  is  no  har- 
dened edge  to  be  felt,  as  in  the  case  of  enlarged  and 
indurated  liver,  there  is  a  greater  degree  of  fulness 
than  in  the  corresponding  parts  of  the  left  side  as  far 
as  the  liver  descends ;  and  the  patient  feels  the 
breathing  more  affected  by  the  pressure  on  the  full 
parts,  than  by  similar  pressure  on  the  corresponding 
parts  of  the  left  side  ;  while,  as  I  have  ascertained, 
both  alone  and  with  other  physicians,  in  a  perfectly 
healthy  subject  no  difference  can  be  detected,  either 
by  the  feelings  of  the  patient  or  the  hand  of  the  phy- 
sician, between  the  corresponding  parts  of  the  two 
sides.  The  pressure  being  made  through  the  inte- 
guments and  muscles,  the  difference  is  not  sensible 
to  the  hand  of  the  physician,  when  it  is  only  the  ex- 
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treme  edge  of  the  liver  which  comes  below  the  ribs ; 
but,  however  little  this  is  the  case,  the  pressure  will 
always  cause  the  patient  to  feel  the  breath  more 
affected  than  on  the  other  side,  because  it  will  still 
more  or  less  press  the  liver  upwards  against  the  lungs  ; 
whereas,  when  the  liver  is  wholly  under  the  ribs,  its 
natural  position,  no  effect  of  this  kind  can  take  place. 
The  standing  position  is  the  most  favourable  for  the 
examination,  because  it  is  in  this  position  that  the 
distended  liver  approaches  nearest  to  the  parieties  of 
the  abdomen ;  and  as  there  is  no  hardened  edge,  the 
degree  and  extent  of  which  we  wish  to  ascertain,  when 
its  structure  is  disordered,  any  action  of  the  muscles 
which  in  this  position  takes  place  is  no  impediment 
towards  ascertaining  with  accuracy  the  degree  to 
which  the  liver  is  distended  by  the  effect  produced 
by  the  pressure  on  the  lungs,  and  how  far  at  any 
period  of  the  treatment  it  has  regained  its  healthy 
size,  and  consequently  retired  to  the  position  which 
a  healthy  liver  always  occupies.  If  there  be  any  dif- 
ficulty in  determining  the  degree  of  distention,  it 
will  be  much  lessened  by  desiring  the  patient  to 
speak  while  we  compare  the  effects  of  the  pressure 
on  the  two  sides. 

But  the  liver  is  not  the  only  organ  that  is  mor- 
bidly distended  when  its  function  is  impaired. 

As  the  morbid  distention  of  the  liver  I  here  speak 
of  chiefly  arises  from  the  bile  to  a  greater  or  less  degree 
accumulating  in  and  distending  its  ducts,  this  fluid 
cannot  under  such  circumstances,  with  regularity,  and 
in  either  the  proper  quantity  or  quality,  (for  it  always 
acquires  morbid  properties  when  too  long  detained  in 
the  liver,)  be  regularly  supplied  to  the  duodenum, 
that  is,  the  first  bowel,  or  rather  the  second  stomach; 
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for  the  digestion*,  we  have  seen,  is  completed  by  the 
food  in  this  bowel  being  mixed  with  the  bile  and 
other  juices,  by  which  and  the  peculiar  action  of 
this  bowel  it  is  converted  into  what  in  medical  lan- 
guage is  called  the  chyle,  in  which  state,  as  appears 
from  what  is  said  in  the  first  part  of  this  volume,  it 
is  prepared  to  enter  the  blood  and  be  converted  into 
the  various  organs  of  our  bodies  by  the  process  there 
described.  The  chyle,  therefore,  is  always  imperfect 
if  a  due  supply  of  healthy  bile  is  prevented,  and  the 
contents  of  this  bowel  fail  in  the  properties  required 
for  maintaining  its  healthy  action. 

Thus  it  happens,  that  when  there  is  a  morbid  ac- 
cumulation of  bile  in  the  liver,  there  is  more  or  less 
a  morbid  accumulation  of  the  contents  of  the  first 
bowel  into  which  the  stomach  discharges  the  food, 
which,  in  the  state  in  which  it  leaves  the  stomach,  we 
have  seen,  we  call  chyme ;  and  in  proportion  as  the 
liver  becomes  distended  with  the  bile,  which  its  ducts 
have  not  power  fully  to  discharge,  the  first  bowel,  in 
consequence  of  the  bile,  one  of  the  stimuli  which 
maintain  its  due  action,  having,  from  detention  in 
the  liver,  acquired  morbid  properties,  and  conse- 
quently failing  duly  to  excite  it,  allows  its  contents 
more  or  less  to  accumulate,  producing  a  morbid 
distention  in  the  region  of  this  bowel  also.  Its  con- 
tents are  always  more  or  less  transmitted,  but  this  is 
effected  less  perfectly  than  it  ought  to  be.  I  have 
never  seen  one  instance  of  distended  liver,  if  it  has 
lasted  a  considerable  time,  unaccompanied  by  a  dis- 
tended duodenum,  which  is  easily  ascertained  by  the 

*  See  the  experiments  of  Sir  Benjamin  Brodie  on  this  subject-— 
Brand's  Journal  (Royal  Institution}. 
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increased  fulness  felt  by  the  hand  on  pressure  on  the 
region  of  this  bowel,  and  the  pressure  having  the  same 
effect  on  the  breath  as  that  on  the  region  of  the  dis- 
tended liver,  but  less  in  proportion  as  the  distended 
bowel  is  less  firm  and  at  a  greater  distance  from  the 
lungs  ;  and  such  is  the  enlargement  occasioned  by  the 
distended  state  of  these  two  organs,  that  when  their 
due  functions  are  restored,  if  the  complaint  has  been 
of  long  standing,  women,  even  when  little  or  no 
thinner,  generally  find  it  necessary  to  lessen  the  width 
of  their  stays  from  three  to  five  inches. 

Now  these  two  states  of  distention  are  the  diagno- 
stic symptoms  of  the  disease  I  treat  of ;  and  how- 
ever much  other  cases  may  resemble  it,  w^here  there 
is  no  distention  of  these  organs,  I  have  uniformly 
found  that  this  particular  state  of  the  liver,  namely,  a 
permanently  distended  state,  has  had  no  share  in  pro- 
ducing the  disease  ;  and  that  the  treatment  adapted 
to  bilious  complaints,  as  here  defined,  is  of  no  service, 
and  consequently  injurious,  except  as  far  as  may  be 
necessary  to  relieve  bilious  symptoms  occasionally 
attending  them.  To  prevent  all  ambiguity,  I  have 
in  my  later  publications  called  the  disease  before  us 
distended  liver.  Such,  then,  are  the  diagnostic 
symptoms,  according  to  the  present  treatise,  of  the 
common  bilious  complaint,  properly  so  called,  of 
these  kingdoms,  when  confirmed,  which  is  so  common 
that  it  deserves  the  name  of  their  endemic  ;  and 
the  rate  at  which  the  cure  of  this  disease  advances, 
or  recedes,  can  at  all  periods  be  determined  by  the 
degree  of  distention  of  the  liver  and  first  bowel ; 
or  rather,  as  appears  from  what  has  been  said  above, 
the  second  stomach.  It  is  not  till  the  food  leaves 
this  bowel  that  its  digestion  is  completed,  and  it  is 
duly  prepared  to  enter  the  blood  by  means  of  the 
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absorbent  vessels  of  the  remaining  bowels  ;  which 
convey  it  to  be  acted  upon  by  the  chemical  powei 
of  the  nervous  influence,  conveyed  to  the  contents  of 
the  capillary  vessels  by  the  nerves,  by  which  the  chyle 
thus  conveyed  is  converted  into  the  various  organs  of 
our  bodies  and  their  state  of  health  maintained,  as 
explained  in  the  first  part  of  this  volume. 

We  are  now  to  consider  the  more  remote  and  less 
uniform  consequences  of  a  permanently  distended, 
although,  as  far  as  the  structure  is  concerned,  a 
healthy  state  of  the  liver  In  some,  even  the  per- 
manently distended  state  of  the  liver,  and  conse- 
quently of  the  first  bowel,  when  not  considerable,  and 
in  those  of  strong  nerves,  continues  to  be  of  trifling 
importance  ;  so  much  so,  that  the  subject  of  them 
considers  his  general  health  good.  And  such  is  on  the 
whole  the  case  ;  the  chief  inconveniences  being  a 
tendency  to  flatulence  and  languid  bowels,  sometimes 
occasional  heart-burn,  symptoms  which  in  such  cases 
are  easily  relieved,  and  but  little,  if  at  all,  affect  the 
general  health  ;  and  in  this  state  I  have  known  some, 
although  such  cases  are  rare,  remain  for  the  greater 
part  of  life  ;  the  symptoms  which  belong  even  to  a 
permanently  distended  state  of  the  liver  and  duo- 
denum in  such  habits  being  much  less  important  than, 
considering  the  nature  of  the  functions  of  these 
organs,  we  should  be  inclined  to  suppose.  It  is, 
however,  necessary  to  regard  these  as  exceptions  to 
the  general  case,  in  which  the  permanent  distention 
of  these  organs,  however  slight,  brings  on,  more  or 
less,  after  the  lapse  of  a  certain  time,  a  permanent  fret 
of  nerves,  with  the  consequences  above  described. 
The  exceptions  arise  from  an  extraordinary  power  of 
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the  brain  and  spinal  marrow  in  consequence  of 
which  the  nervous  fret  never  becomes  permanent. 
It  is  necessary  carefully  to  distinguish  this  disease 
from  the  temporary  distention  of  the  Hver  not  un- 
common in  fits  of  indigestion,  for  even  in  such  cases 
it  will  now  and  then  for  a  few  days  attend  disordered 
stomach. 

The  difference  consists  in  there  being  no  permanent 
distention  established,  either  in  the  liver  or  duodenum, 
in  the  latter  case ;  and  both  liver  and  duodenum, 
if  the  latter  also  has  partaken  of  it,  soon  recover 
from  the  temporary  debility  caused  by  the  oppressed 
stomach ;  and  thus  two  or  three  moderate  doses  of 
calomel  taken  at  night,  and  carried  off  early  next 
morning  by  any  ordinary  aperient,  puts  an  end  to  the 
attack  ;  but  if  such  attacks  be  frequently  repeated,  or 
causes  occur  to  prolong  them  for  a  considerable  length 
of  time,  a  permanent  debility  and  consequent  dis- 
tention of  the  liver  is  established,  and  its  necessary 
consequence,  a  permanent  distention  of  the  duo- 
denum. It  then  depends  on  the  state  of  the  nervous 
system,  whether  this  affection  of  these  organs,  al- 
though now  established,  prove  still  one  of  compara- 
tively little  importance,  or  one  of  the  most  formidable 
of  all  the  chronic  diseases  to  which  we  are  subject; 
for  as  in  our  profession  the  distinction  between  this 
and  the  temporary  affection  is  not  at  present  made, 
if  the  patient  is  saved  from  the  usual  consequences 
of  the  former,  it  must  be  by  the  strength  of  his  con- 
stitution alone.  At  present  the  practitioner  is  not 
even  aware  of  the  existence  of  the  state  of  parts  which 
constitutes  a  confirmed  debility  of  the  liver. 

In  some  constitutions  in  which  the  nervous  system 
is  particularly  powerful,  the  above  state  of  parts,  we 
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have  just  seen,  may  continue  for  the  greater  part  of 
life  without  occasioning  such  an  irritation  of  nerve  as 
causes  serious  and  permanent  distress  ;  but  the  usual 
consequence  is,  that  in  the  course  of  a  few  years,  par- 
ticularly where  other  causes  of  nervous  irritation  have 
occurred,  the  symptoms  indicating  a  general  fret 
of  nerves  become  permanent.  Under  such  circum- 
stances the  disease  always,  and,  as  appears  from  what 
is  said  in  the  first  part  of  this  volume,  necessarily  preys 
on  the  brain  and  spinal  marrow,  the  only  organs  which 
supply  the  nervous  influence,  on  which  all  the  more 
complicated  vital  functions  depend.  Thus,  by  de- 
grees, their  vital  organs  being  debilitated,  the  supply 
of  this  influence  gradually  fails,  and  if  there  be  any 
other  vital  organ  rendered  weaker  than  the  rest  by 
previous  disease  or  any  other  cause*,  this  organ  yields 
to  the  generally  diseased  state  of  the  system,  and  then, 
the  central  organs  having  been  debilitated,  the  dan- 
ger is  extreme  ;  and  its  treatment,  to  give  any  chance 
of  recovery,  depends  on  the  removal  of  the  original 
cause,  the  distended  state  of  the  liver  and  duodenum, 
of  which  if  the  practitioner  is  not  aware,  the  case  is 
necessarily  fatal. 

One  of  the  most  frequent  of  the  occasional  attend- 
ants of  a  permanently  distended  liver  is  tenderness 
on  pressure  in  the  region  of  the  pylorus,  where  the 
morbid  fulness  is  chiefly  perceived  ;  a  symptom,  we 
shall  find,  of  great  importance  in  the  treatment,  ren- 
dering it  both  more  complicated  and  tedious,  and 

*  The  liver  itself,  we  have  seen,  never,  in  this  country^  under 
such  circumstances,  becomes  the  seat  of  diseased  structure.  But, 
were  no  particular  vital  organ  so  debilitated  as  to  fix  the  disease 
in  it,  the  whole  of  the  vital  organs  would  yield  to  the  offending 
cause  sufficiently  to  render  the  result  equally  fatal. 
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arising  from  a  chronic  inflammatory  state  of  the 
pylorus,  more  or  less  extending  to  parts  in  its  neigh- 
bourhood. I  have  often  found,  on  dissection,  the 
pylorus,  in  those  who  had  long  laboured  under  per- 
manent indigestion,  as  red  as  if  it  had  been  affected 
with  acute  inflammation.  It  is  evident  that  while 
other  parts  of  the  stomach  are  exposed  to  the  un- 
digested contents  which  happen  to  lie  next  them,  the 
pylorus  is  exposed  to  the  whole.  All  must  pass  by 
this  orifice. 

I  have  never  seen  an  instance,  however,  in  which 
this  tenderness  was  attended  with  pain  or  any  other 
symptom  of  acute  inflammation.  The  patient  is 
never  sensible  of  its  presence,  till  pointed  out  by  the 
effect  of  pressure  on  the  part.  The  pains  occasionally 
attending  distended  liver  appear  to  be  all  of  a  spas- 
modic or  rheumatic  nature,  and  generally  referred  to 
the  stomach,  or  other  muscular  parts. 

The  inflammatory  state  of  the  pylorus  spreads  to 
the  left  edge  of  the  liver,  and  in  some  cases  to  a 
considerable  distance  along  this  organ,  or,  on  the 
other  hand,  along  the  stomach,  as  may  be  ascertained 
by  pressure  on  those  parts.  More  rarely  there  is  a 
sense  of  tenderness  also  in  the  region  of  the  distended 
duodenum  ;  but  this,  unless  very  considerable,  often 
requires  but  little  attention,  as  it  very  frequently 
disappears  when  the  tenderness  of  the  pylorus  is  re- 
lieved. 

Of  such  consequence  is  this  tenderness  in  the 
treatment,  that  I  cannot  recollect  a  single  instance  in 
which  the  liver  has  ever  retired  into  its  proper  place 
till  the  tenderness  was  subdued ;  the  removal  of 
which,  therefore,  we  shall  find,  forms  an  important 
part  of  the  treatment,  its  presence  always  more  or 
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less,  and  often  greatly,  protracting  the  cure.  Being 
of  an  inflammatory  nature,  it  tends  to  bind  up  the 
surfaces,  whereas  the  object  of  the  treatment  is  to 
relax  them,  and  cause  a  free  flow  of  the  secretions. 
The  tenderness  accompanies  more  than  two-thirds  of 
the  cases  of  distended  liver,  and  appears  to  depend 
on  the  inflammatory  habit  of  the  patient,  those  who 
are  most  disposed  to  it  being  also  most  disposed  to 
feverish  heat,  more  or  less  tendency  to  which  accom- 
panies a  large  proportion  of  cases,  being  induced  by 
the  various  irritations  which  attend  the  more  severe 
cases.  Such  may  be  regarded  as  the  first  stage  of 
permanently  distended  liver,  which  in  those  of  strong 
nerves,  we  have  seen,  will  sometimes  continue  for  the 
greater  part  of  Ufe  without  assuming  any  more  serious 
form. 

When  it  makes  the  next  step,  the  patient's  state  is 
essentially  altered. 


On  the  first  Stage  of  the  Debility  of  the  Brain  and 
Spinal  Marrow,  being  the  second  Stage  of  distended 
Liver. 

Although  in  those  of  strong  nerves  a  distended 
state  of  the  liver,  we  have  just  seen,  in  a  certain  de- 
gree may  remain  for  an  unlimited  time,  particularly 
if  unattended  by  pain  on  pressure,  without  producing 
any  serious  consequences;  in  many,  and  certainly  in 
the  majority  of  cases,  this  and  the  distended  state  of 
the  duodenum,  which,  we  have  seen,  always,  and  in- 
deed necessarily,  accompanies  it,  gradually,  unless  the 
distention  is  very  trifling,  begin  to  fret  the  nerves  of 
these  organs.    As  soon  as  this  takes  place,  the  nature 


172 


ON  THE  DISEASES  OF 


of  the  disease  is  altogether  changed.  It  is  now  no 
longer  a  mere  affection  of  the  digestive  organs,  but 
a  disease  of  the  whole  system,  combined  with  the 
disease  of  those  organs  from  which  it  originated,  and 
having  its  centre  in  the  brain  and  spinal  marrow. 

The  vital  system  is  a  whole,  which  if  fretted  in 
any  one  part  is  apt  to  become  fretted  in  all. 

The  disease  is  thus  rendered  one  of  the  whole 
system,  and  the  symptoms  which  then  arise  are  of 
infinite  variety,  varying  with  the  endless  variety  of 
constitutions,  and  agreeing  only  in  this,  that  they 
produce  more  or  less  in  different  cases  a  disturbed 
and  restless  state  of  the  system  ;  for  although  the  dis- 
ease originates  in  the  vital  organs,  the  sensitive  sys- 
tem doubly  partakes  of  it,  we  have  seen,  through  the 
central  organs  of  the  vital  system  and  the  sensitive 
nerves  of  the  bowels.  The  more  severe  symptoms  at 
first  are  in  general  only  occasional ;  but,  if  no  effectual 
means  of  obviating  them  be  employed,  almost  always 
more  or  less  increase  in  frequency,  and  some  degree 
of  them  becomes  permanent.  The  patient  now  feels 
relief  necessary,  and  it  is  under  such  circumstances 
that  he  usually  applies  for  medical  assistance,  at  least 
in  the  physician's  department  of  the  profession. 

It  is  evident,  from  what  is  said  in  the  first  part 
of  this  volume,  how  imperfect  must  be  the  view  of 
the  tendencies  of  this  state  of  the  disease,  while  the 
physiological  errors  which  prevail  in  our  profession 
continue  to  influence  our  views. 

The  brain  and  spinal  marrow,  supposed  to  be 
merely  the  organs  of  the  sensitive  system,  are  here 
the  organs  the  functions  of  which  are  chiefly  im- 
plicated ;  those  on  which  the  nervous  fret  induced 
by  the  disease  of  the  digestive  organs  preys,  and  to 
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the  state  of  which,  if  we  look  to  the  tendencies  of  the 
disease,  our  attention  must  be  chiefly  directed :  and 
in  its  treatment  we  must  never  lose  sight  of  the 
source  from  which  it  sprung,  for  if  the  source  of  the 
evil  be  allowed  to  remain,  we  in  vain  attempt  to  re- 
move its  consequences  ;  and  to  this  cause  w^e  shall 
find  many  thousands  yearly  fall  a  sacrifice  in  this 
country.    From  the  nature  and  course  of  the  disease 
being  so  little  understood  at  present,  its  different 
stages  are  regarded  as  distinct  diseases.    The  con- 
nection between  the  original  debiUty  of  the  digestive 
organs  and  the  last  and  fatal  stage  of  the  disease 
not  being  understood,  the  former  is  generally  lost 
sight  of ;  the  whole  attention  being  engrossed  by 
the  last  supervening  disease,  the  consequence  of 
the  failure  of  function  in  the  brain  and  spinal  mar- 
row ;  for  these  being  the  only  organs  which  supply 
the  nervous  influence  necessary  to  the  existence  of  all 
our  organs,  when  this  supply  is  to  a  certain  degree 
impaired,  not  only  their  functions,  but,  as  we  have  seen, 
their  structure  also  is  endangered  ;  and  the  function 
of  any  vital  organ  from  other  causes  weaker  than 
the  rest  then  often  begins  to  fail ;  and  if  the  original 
cause  is  not  relieved,  the  disease  of  function,  in  con- 
sequence of  the  central  organs  having  been  debilitated, 
soon  runs  into  disease  of  structure,  forming  the  last, 
and,  if  the  history  of  the  case  has  not  been  taken  into 
account,  the  necessarily  fatal  stage  of  the  disease. 

In  some  instances  the  degree  of  suffering  is  very 
great ;  and  what  particularly  points  out  its  nature  is, 
that  this  stage  of  the  disease  is  often  hastened  by  some 
other  cause  of  nervous  suffering  concurring  with  that 
of  the  distended  organs. 

Anything  which  greatly  affects  the  feelings,  or  any 
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effort  which  for  a  considerable  time  strains  the  mind, 
may,  in  concurrence  with  the  disease,  hasten  on  the 
stage  I  now  speak  of,  or  produce  it  when  it  would 
not  otherwise  have  occurred  ;  for  the  sympathy  be- 
tween the  vital  and  sensitive  organs,  we  have  seen,  is 
mutual.  It  is  not  uncommon  in  such  cases  to  hear 
the  patient  say,  the  fretting  which  caused  my  present 
distress  was  what  I  suffered  on  such  an  occasion,  or 
it  came  on  after  I  had  strained  my  mind  by  too 
severe  application.  But,  being  further  questioned, 
he  will  recollect  that  he  had  previously  some  symp- 
toms of  indigestion,  or  of  other  chronic  disease.  When 
the  first  of  these  has  been  the  case,  I  know,  before  I 
make  the  examination,  that  the  liver  is  morbidly  dis- 
tended, and  I  never,  under  such  circumstances,  found 
it  otherwise. 

But  whatever  be  the  sufferings  induced  by  this 
state  of  the  disease,  it  is  still  free  from  immediate 
danger ;  and  when  it  takes  no  other  step,  very  severe 
suffering  may  continue  for  many  years,  as  I  have  before 
observed,  without  any  symptoms  of  immediate  danger 
supervening.  The  only  exception  to  this  observa- 
tion is,  that  those  in  this  stage  of  the  disease  are  liable 
to  occasional  attacks  of  bilious,  often  terminating  in 
nervous  fever ;  which,  however,  does  not  frequently 
occur,  and  is  rather  a  tedious  than  a  dangerous  dis- 
ease ;  but  the  next  step  in  the  progress  of  the  disease 
before  us  always  leads  to  danger,  and,  in  many  cases, 
of  the  most  pressing  nature. 
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On  the  second  and  last  Stage  of  the  Debility  of  the 
Brain  and  Spinal  Marrow,  being  the  third  and  last 
Stage  of  distended  Liver. 

We  have  seen,  from  the  facts  referred  to  in  the 
first  part  of  this  treatise,  that  the  brain  and  spinal 
marrow,  so  far  from  being  merely  organs  of  the  sen- 
sitive system,  as  at  present  supposed  even  by  the  best 
informed  of  our  profession*,  supply  an  agent  neces- 
sary to  all  the  more  complicated  functions  on  which 
the  existence,  growth,  and  well-being  of  every  organ 
both  sensitive  and  vital  depend  ;  and  it  farther  appears, 
from  the  facts  there  stated,  that  these  organs,  the 
brain  and  spinal  marrow,  are  the  only  organs  which 
supply  that  agent,  namely,  the  nervous  influence  pro- 
perly so  called,  which  is  conveyed  from  particular 
parts  of  the  brain  and  spinal  marrow  by  the  nerves  of 
the  sensitive  system,  and  from  all  parts  of  these  or- 
gans by  the  nerves  of  the  vital  system  ;  the  powers 
of  all  parts  of  them  being  combined  and  applied  by 
the  ganglions,  plexuses,  and  other  nerves  of  the  gan- 
glionic system.  So  complicated  is  the  nervous  in- 
fluence required  for  the  functions  of  the  vital  organs. 

If  such  be  the  facts,  it  is  evident  that  any  cause 
impairing  the  nervous  functions,  unless  it  be  a  local 
cause  impeding  the  passage  of  the  nervous  influence 
through  particular  nerves,  must  have  this  eflect 
through  the  brain  or  spinal  marrow,  or  both.  Thus 
all  general  failure  of  the  nervous  functions  is  referable 
to  a  debilitated  or  other  morbid  state  of  one  or  both 

*  See  the  quotation  from  Dr.  Allison's  Treatise  given  in  the  first 
part  of  this  volume. 
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of  these  organs  ;  and  we  have  seen  it  must  be  equally 
of  both,  when  arising  from  causes  affecting  any  vital 
organ,  all  of  which  influencing,  as  well  as  being  in- 
fluenced by,  all  parts  of  both.  But  as  we  have  found 
that  all  the  functions  of  assimilation,  secretion,  and 
excretion  depend  on  the  vital  organs  of  the  brain  and 
spinal  marrow,  the  healthy  action  of  these  organs  can- 
not be  impaired,  whether  by  a  local  or  general  cause, 
without  a  tendency  to  failure  in  functions,  which 
endangers  all  our  organs,  vital  as  well  as  sensitive  j 
the  former  always  directly,  the  latter  either  directly 
or  through  the  vital  organs.  Such  is  the  state  at 
length  induced  by  what  have  been  called  bilious  com- 
plaints, understood  in  the  sense  above  explained,  that 
is,  by  a  permanently  distended  state  of  the  liver  and 
duodenum,  or  long-continued  chronic  disease  of  any 
other  organ  after  it  has  induced  a  general  and  per- 
manent fret  of  nerves ;  an  effect  which  always,  and, 
from  its  nature,  necessarily,  more  or  less  rapidly  in- 
creases, if  not  checked  by  proper  treatment,  till  the 
whole  powers  of  the  system  are  destroyed.  I  have 
never  seen  one  case  in  which  the  efforts  of  nature 
removed,  or  even  brought  more  than  temporary  and 
very  imperfect  relief  under  such  circumstances,  that 
is,  after  a  general  and  permanent  fret  of  nerves  had 
once  been  established.  Any  organ  which  happens 
to  be  most  inclined  to  disease,  by  the  original  laws 
of  our  frame,  previous  disease,  or  any  other  cause, 
will  under  such  circumstances  most  readily  suffer; 
and  by  its  suffering,  according  to  a  well-known  law 
of  our  frame,  divert  the  effects  of  the  general  de- 
rangement  from  other  parts. 

The  symptoms  thence  arising  are  the  last  train  of 
morbid  affections  produced  by  a  permanently  dis- 
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tended  liver ;  and  this,  we  have  seen,  is  the  only  way 
in  which  it  proves  fatal  in  our  climate.  It  is  in  this 
last  stage  alone  that  the  danger  is  immediate,  but 
here  it  is  often  much  greater  than  at  first  view 
appears. 

As  in  most  other  diseases  not  arising  from  me- 
chanical violence,  the  derangement  of  the  organ  last 
affected  is  at  first  only  functional.  But  being  now 
the  most  prominent  part  of  the  disease,  it  obscures 
the  preceding  symptoms,  which  are  often  in  a  great 
degree  overlooked  ;  and  the  more  readily,  that  the 
supervening  disease  generally  more  or  less  relieves 
that  which  produced  it ;  and  if  the  practitioner  be 
not  aware  of  the  nature  of  the  state  of  the  system 
which  has  previously  debilitated  the  powers  of  life, 
he  cannot  be  prepared  for  the  rapidity  with  which 
the  functional  in  such  cases  is  often  followed  by 
structural  derangement. 

The  disease  I  have  been  describing,  we  have  seen, 
consists  of  three  distinct  stages. 

The  first  is  merely  a  distended  state  of  the  liver 
and  duodenum,  and  generally  slight  derangements, 
chiefly  of  the  alimentary  canal,  which  accompany  it ; 
free  from  danger,  and  causing  but  occasional,  and,  in 
general,  trifling  local  uneasiness. 

The  second  stage  is  distinguished  by  a  general  and 
permanent  fret  of  nerves  having  supervened,  causing 
varied  and  often  severe  suffering,  but  still  without 
immediate  danger. 

The  third  and  last  stage  is  characterised  by  an 
affection  of  some  other  vital  organ,  the  brain  and 
spinal  marrow  at  length  being  so  debilitated  by  the 
continuance  of  the  nervous  fret,  that  they  are  no 
longer  capable  of  supplying  sufficient  nervous  in- 
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fluence  for  the  healthy  functions  of  all  the  vital 
organs,  and  the  organ  most  inclined  to  disease  fails 
in  its  functions ;  and  this  failure  soon  runs  to  failure 
of  structure,  in  consequence  of  the  debility  of  the 
central  organs.  Here  the  suffering  may  be  little, 
if  at  all,  increased,  and  is  sometimes  alleviated,  be- 
cause the  supervening  disease  often  relieves  many  of 
the  previous  symptoms ;  but  the  danger,  for  the 
reasons  just  mentioned,  is  often  great,  of  course 
greater  or  less  according  to  the  nature  of  the  organ 
on  which  the  disease  fixes,  the  severity  of  the  symp- 
toms which  last  supervene,  and  the  degree  in  which 
the  vital  organs  of  the  brain  and  spinal  marrow  have 
been  previously  debilitated. 

At  different  times  of  life  different  organs  are  most 
disposed  to  disease  :  hence  it  is  that  pulmonary  con- 
sumption is  frequently  the  fatal  termination  of  dis- 
tended liver  in  early  life,  palsy  and  apoplexy  in  late 
life  ;  and  wherever,  after  the  fret  of  nerve  has  be- 
come permanent,  there  is  any  disposition,  from  what- 
ever cause,  to  disease  in  any  particular  organ,  the 
state  of  that  organ  should  be  watched  with  care. 

Such  are  the  nature  and  frequent  course  of  the 
disease  I  have  been  describing,  or  of  any  other 
chronic  disease  of  a  vital  organ  of  long  continuance, 
which  is  little  subject  to  change  of  structure.  We 
have  seen  an  instance  of  its  arising  from  such  an 
affection  of  the  alimentary  canal  alone,  and  running 
through  all  its  stages  to  the  last  fatal  and  rapid  ter- 
mination, although  the  usual  course  of  distended 
liver  seldom  wholly  arises  from  any  affection  of 
this  canal.  But  as  it  is  not  only  the  most  fre- 
quent of  all  such  diseases,  but  there  being  no  other 
organ  in   this  country  capable  of  such  long-con- 
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tinued  functional,  without  running  to  structural  de- 
rangement and  no  other  disease  in  this  country  is 
of  so  hereditary  a  nature  as  that  which  I  have  called 
distended  liver ;  it  proves  the  most  frequent  source 
of  the  succession  of  the  diseased  actions  which  has 
been  described  ;  and  if  we  compare  the  frequency 
of  its  fatal  termination  with  that  of  other  serious 
diseases,  I  have  no  hesitation  in  saying  it  will,  in  our 
present  plans  of  treatment,  be  found  eventually  one 
of  the  most  fatal  of  all  the  diseases  of  our  climate, 
although,  under  certain  circumstances,  the  fatal  ter- 
mination is  often  long  protracted.  When  to  this  we 
add  the  frequency  of  the  slighter  cases,  and  observe 
how  much  other  diseases  are  modified  by  the  in- 
fluence of  the  liver,  in  consequence  of  its  sympa- 
thising, to  a  degree  that  no  other  organ  does,  with 
the  central  organs  of  the  vital,  and,  through  the 
alimentary  canal,  with  those  of  the  sensitive  system 
also,  we  have  a  correct  view  of  the  great  importance 
of  the  liver  both  in  creating  and  modifying  disease  ; 
and  need  not  be  surprised  that,  in  the  countries  where 
our  sympathies  are  most  active,  all  diseases,  in  what- 
ever way  they  commence,  if  long  protracted,  ter- 
minate in  affections  of  this  organ,  —  a  fact  strikingly 
illustrative  of  all  I  have  said  on  this  part  of  the 
subject. 

How  comes  it,  it  may  be  asked,  if  such  be  the 
facts,  that  they  have  demanded  so  little  of  our  at- 
tention ?  The  facts  have  not  been  overlooked  ;  they 
are  well  known,  and  will  at  once  be  generally  ac- 
knowledged. The  correct  inferences  from  them  are 
what  have  been  overlooked.    They  have  not  been  so 

*  This  is  not  the  case  in  India  and  some  other  countries,  in 
which  the  liver  is  peculiarly  subject  to  disease  of  structure. 
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connected  in  the  mind  as  to  enable  us  to  arrive  at 
those  inferences,  because  there  was  a  necessary 
link  wanting  here,  as  in  all  other  cases  of  this 
kind,  in  the  chain  of  our  reasoning.  There  has  been 
all  along,  as  appears  from  what  is  said  above,  a 
general  feeling  in  our  profession,  that  the  brain  and 
spinal  marrow  are  organs  of  the  sensitive  functions 
alone,  and  we  have,  therefore,  looked  to  them  as  in- 
fluencing disease  no  farther  than  it  is  found  to  be 
influenced  by  these  functions.  We  are  not  aware 
that  nervous  irritation,  long  supported  by  a  cause 
however  in  itself  of  little  importance,  is  tending 
directly  to  impair  the  vigour  of  the  organs  of  the 
leading  power  in  the  vital  system,  with  the  failing 
powers  of  which  the  vigour  of  all  other  organs  must 
fail.  By  a  knowledge  of  the  facts  here  referred  to, 
we  are  enabled  to  compare  the  ultimate  with  the 
immediate  effect  of  causes  which,  in  their  early  ef- 
fects, appear  so  trivial ;  and  when  the  former  show 
themselves,  by  tracing  them  to  their  source,  clearly 
to  perceive  the  course  we  must  pursue  to  obviate 
them :  for  it  will  ever  be  vain  to  attempt  the  cure  of 
a  disease,  if  the  cause  which  produced  it  be  allowed 
to  operate,  particularly  when  the  cause  exists  in  our 
own  frame,  and  from  its  nature  is  by  habit,  except  as 
far  as  it  is  relieved  by  the  supervening  and  more 
fatal  disease,  every  day,  while  overlooked,  gaining 
additional  power. 

Such  are  the  circumstances  which  give  to  func- 
tional disease  of  the  liver  an  importance  which  at 
first  view  appears  little  to  belong  to  it,  and  which,  in 
an  early  stage  of  my  practice,  turned  my  mind  to  a 
careful  observation  of  its  effects  ;  for  it  is  now  more 
than  five-and-twenty  years  since  I  was  aware  that 
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the  leading  power  in  the  vital  system  originates  in 
the  brain  and  spinal  marrow  ;  the  proofs  of  which 
were  long  ago  laid  before  the  Royal  Society  of  London, 
which  did  me  the  honour  to  republish  them  in  a  con- 
nected form,  in  their  Transactions  for  the  year  1886. 

The  intelhgent  reader  will  perceive  by  what  has 
been  said,  that  the  importance  of  the  liver,  in  the 
cases  before  us,  does  not  arise  from  the  frequency  of 
the  foregoing  affection  of  it  alone,  but  on  this,  to- 
gether with  the  liver  being  possessed  of  those  proper- 
ties, which  more  than  any  other  organ  fit  it  for  laying 
the  foundation  of  such  a  train  of  diseased  actions  as  has 
been  detailed.  It  is  of  all  our  vital  organs  the  most 
subject,  in  this  country,  to  chronic  debility,  and,  with 
the  exception  of  the  brain  and  spinal  marrow  them- 
selves, of  more  extensive  influence  with  respect  to 
other  vital  organs,  than  any  other  of  our  frame,  and 
the  least  of  all  those  organs,  in  such  climates  as  our 
own,  subject  to  change  of  structure  from  such  func- 
tional disease  as  is  capable  of  producing  the  effects 
above  enumerated.  Thus  we  find  it  possessed  of  all 
those  qualities  which  we  have  seen  tend,  by  its 
chronic  affections,  to  produce  a  debilitated  state  of 
the  central  organs  of  the  vital  system. 

On  the  supervening  local  affection  which  cha- 
racterises the  last,  and  at  present  generally  fatal, 
stage  of  the  disease,  I  am  now  to  make  the  necessary 
observations,  in  order  to  prepare  us  for  entering  on 
the  treatment  of  this  stage. 

As,  in  treating  of  the  first  stage,  I  selected  the 
distended  liver  as  the  most  frequent  cause  of  the 
class  of  diseases  we  are  considering,  and  the  ob- 
servations it  was  necessary  to  make  respecting  it  are 
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more  or  less  applicable  to  any  other  similar  affection 
occurring  under  the  same  circumstances,  and  having 
the  same  tendencies  ;  I  shall,  in  like  manner,  in 
considering  the  local  affection  which  characterises 
the  last  stage  of  the  disease,  select  that  in  which  it 
most  frequently  terminates  in  these  kingdoms  —  pul- 
monary consumption  ;  and  many  of  the  observations 
which  apply  to  it  will  be  found  more  or  less  applicable 
to  any  other  affection  of  a  similar  origin,  that  is, 
occurring  under  the  same  circumstances. 

Another  reason  for  the  selection  of  this  disease  is 
the  vast  difference  in  the  nature,  and,  consequently, 
the  tendencies  of  the  original  and  symptomatic  af- 
fections of  the  lungs,  which  has  attracted  too  little 
attention. 

The  circumstances  which,  in  pulmonary  consump- 
tion, render  the  distinction  between  the  original  and 
symptomatic  disease  doubly  important,  are,  that  the 
former  is  often  an  incurable  disease  from  the  com- 
mencement—  so  little  is  the  power  of  our  remedies 
over  the  original  affections  of  the  lungs  ;  while,  in 
almost  all  cases,  the  latter  can  be  arrested  in  its  early 
stages,  and  often  in  all  stages  previous  to  the  structure 
of  the  lungs  being  actually  diseased,  which  in  most 
cases  occurs  at  a  later  period  of  the  symptomatic  than 
idiopathic  affection  ;  and  for  every  case  of  the 
original  disease  in  these  kingdoms,  we  meet  with  at 
least  twenty,  but,  according  to  my  experience,  many 
times  more,  of  the  symptomatic* 

It  also  deserves  attention,  that  the  latter  is  that  in 
which  the  hereditary  predisposition  is  by  far  the 
most  powerful  cause  of  its  greater  frequency.  I  have 
never  in  a  single  instance  known  two  members  of 
the  same  family  fall  a  sacrifice  to  the  original  disease. 
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while  I  have  seen  almost  whole  families  swept  off  by 
the  symptomatic  form  —  that  form,  although  as  cer- 
tainly fatal  as  the  other,  if  the  structure  of  the  lungs 
has  been  allowed  to  become  seriously  diseased,  but 
which,  in  its  earliest  stage,  is,  I  believe,  always  curable. 
A  most  gratifying  proof  of  this  is,  that  I  have  had 
the  satisfaction  of  seeing  in  many  families,  in  which 
one  after  another  had  fallen  a  sacrifice  to  symptomatic 
phthisis,  its  ravages  wholly  and  finally  prevented;  and 
that  by  means  of  easy  application  :  so  that  there  is 
reason  to  believe  that  when  the  proper  treatment 
becomes  general,  as  this  form  of  consumption  is  by 
far  the  most  frequent,  the  disease  which  at  present 
destroys  annually  so  many  thousands  in  these  king- 
doms will  be  comparatively  rare. 

It  is  a  striking  fact,  and  shows  how  essentially 
different  is  the  nature  of  these  cases,  that  in  the  exten- 
sive practice  of  between  thirty  and  forty  years,  I  have 
never  seen  the  two  forms  of  the  disease  in  the  same 
family. 

I  can  even  go  farther  than  this,  for  I  cannot  re- 
collect one  instance  of  the  original  disease  of  the 
lungs  having  appeared  in  two  individuals  of  the  same 
family.  According  to  my  experience,  it  cannot 
therefore  be  regarded  as  an  hereditary  disease.  Nor, 
according  to  that  experience,  can  the  common  form 
of  the  disease  be  strictly  regarded  as  such,  because, 
as  it  only  appears  in  the  symptomatic  form,  and  is 
uniformily  averted  by  preventing  the  original  disease, 
which  therefore  appears  essential  to  its  production, 
the  disease  itself  hardly  deserves  the  name  of  here- 
ditary. 

There  can  be  no  doubt  of  a  weakness  of  lungs 
being  hereditary  ;  but  if  the  circumstances  just  stated 

N  4 


184 


ON   THE  DISEASES  OF 


be  correct,  and  I  have  witnessed  thein  too  often  for 
a  doubt  to  remain  on  my  mind,  this  weakness  of 
lungs  will  only  produce  pulmonary  consumption 
when  other  circumstances  concur  with  it ;  and  these 
circumstances  are  generally  under  our  control  in  this 
form  of  the  disease,  although,  when  the  structure  of 
the  lungs  has  been  allowed  to  become  seriously  in- 
jured, it  is  as  fatal  as  that  which  originates  in  the 
lungs  themselves.  I  believe  it  may  almost  always,  from 
my  own  experience  I  would  say  always,  if  it  does 
not  arise  from  a  settled  grief  which  cannot  be  removed, 
be  arrested  at  an  early  period. 

My  experience  has  furnished  me  with  no  other 
case  which  is  beyond  our  control,  if  the  proper  plan 
of  treatment  be  adopted  from  the  commencement  of 
the  disease.  Here  the  debility  of  the  central  organs 
of  the  sensitive  spreads  to  those  of  the  vital  system, 
and  thus  debilitates  the  vital  organs  of  the  brain  and 
spinal  marrow  as  any  other  continued  fret  of  nerve 
is  found  to  do. 

It  will  appear  from  all  that  has  been  said,  that  it  is 
the  functional,  not  organic,  affection  of  the  liver, 
which  lays  the  foundation  of  the  symptomatic  pul- 
monary consumption  of  which  I  speak.  The  organic 
affection  of  the  liver  is  too  evident  a  disease  to  be 
disregarded  ;  and  when  disease  of  structure  has  taken 
place  in  the  liver,  no  well-informed  physician  can  be 
misled  respecting  the  nature  of  the  disease.  It  is 
w^hen  the  affection  of  the  liver  continues  merely 
functional,  but  lasts  till  it  establishes  a  permanent 
fret  of  nerves,  which,  if  there  be  no  original  debility  of 
the  nervous  system,  generally  requires  the  contin- 
uance of  some  years,  that  it  produces  the  symp- 
tomatic affection  of  the  lungs  I  now  speak  of. 
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This  circumstance  has  tended  to  confirm  the  error 
which  has  prevailed ;  because,  according  to  a  law  of 
our  frame  which  I  have  had  frequent  occasion  to  refer 
to,  the  original  disease,  when  only  functional,  is  ge- 
nerally relieved  by  the  secondary  disease,  even  when 
it  also  is  functional ;  but  when  the  latter  has  become 
structural,  it  never  fails  to  relieve,  and  very  often 
wholly  removes,  the  functional  disease  from  which  it 
sprang.  From  this  cause  many  finding  on  dissection 
that  there  had  been  only  functional,  if  any,  disease  of 
liver  ;  and  organic  disease  of  the  lungs ;  have  been 
confirmed  in  their  erroneous  view  of  the  case,  by  the 
liver  bearing  little  or  no  marks  of  disease. 

We  have  a  memorable  instance  of  this  error  in  the 
post-mortem  examination  of  the  late  Dr.  Currie,  a  man 
both  of  talents  and  correct  observation,  and  who  had 
long  laboured  under  symptoms  of  distended  liver,  and 
regarded  all  his  complaints  as  originating  in  them.  But 
those  who  made  the  post-mortem  examination  having 
reported  the  liver  to  be  quite  sound,  but  the  structure 
of  the  lungs  destroyed,  it  has  been  generally  supposed 
that  he  had  mistaken  his  own  case.  He  could  not 
have  been  mistaken  in  this,  that  he  had  been  long 
distressed  by  bilious  irritation  ;  and  we  can  have  little 
doubt  the  mistake  imputed  to  him  was  the  conse- 
quence of  the  fact  just  mentioned.  There  being  no 
trace  of  disease  found  in  the  liver  after  death,  was  no 
proof  of  the  disease  of  the  lungs  not  having  originated 
there,  the  first  stage  of  the  disease  in  such  cases  being 
merely  a  distended  and  consequently  debilitated  state 
of  the  ducts  and  other  vessels  of  the  liver. 

Unless  the  symptoms  of  disordered  structure  of 
the  lungs  are  unequivocal  in  the  cases  we  are  con- 
sidering, however  in  other  respects  alarming  the 
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symptoms,  experience  has  taught  me  never  to  despair, 
unless  all  morbid  distention  of  the  liver  having  disap- 
peared, this  organ  has  retired  into  its  proper  position 
under  the  ribs  ;  for  I  have  in  a  few  instances  seen 
recovery  by  the  means  I  am  about  to  state,  where 
at  first  view  the  case  appeared  to  be  hopeless.  But 
the  affection  of  the  liver  being  completely  removed, 
without  having  afforded  relief  to  the  pulmonary 
symptoms,  I  have,  as  stated  in  my  Treatise  on  Indi- 
gestion, uniformly  found  a  fatal  symptom. 

In  general,  the  symptomatic  phthisis,  partaking  of 
the  nature  of  the  disease  from  which  it  springs,  which, 
for  the  reasons  above  explained, '  must  always  be  a 
chronic  disease,  is  usually  slower,  as  I  have  already 
had  occasion  to  observe,  in  running  to  diseased  struc- 
ture than  the  idiopathic  form  of  the  disease  ;  but 
when,  in  the  case  before  us,  the  fret  of  nerve  has 
been  such  as  more  suddenly  than  usual  to  debilitate 
the  central  organs  of  the  vital  system,  it  often  rapidly 
assumes  an  alarming  character. 

Even  where  there  is  no  peculiar  weakness  of  lungs, 
or  of  any  other  vital  organ,  they  often  suffer  merely 
from  their  being  the  organ,  particularly  in  the  period 
of  youth,  by  the  constitution  of  our  frame,  most  in- 
clined to  disease  ;  an  observation  well  illustrated  by 
the  tendencies  of  advanced  life,  in  which  the  brain 
becomes  the  organ  most  liable  to  disease  :  and  here 
any  cause  of  long-continued  fret  of  nerve,  by  what- 
ever means  produced,  terminates  most  frequently  in 
palsy  and  apoplexy,  and  I  can  say  from  long  expe- 
rience that  this,  in  advanced  life,  is  among  their  most 
frequent  causes. 

On  reviewing  all  that  has  been  said,  it  appears  that 
in  our  own  climate  we  can  trace  the  same  extensive 
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influence  of  the  vital  sympathies  of  the  liver  which  we 
have  seen,  from  the  more  active  state  of  our  sympa- 
thies, are  so  much  more  remarkable  in  sultry  climates  ; 
and  where  their  effects  are  rendered  more  powerful 
by  the  greater  tendency  in  such  climates  to  organic 
disease  of  this  organ,  which  causes  it,  as  it  were,  to 
monopolise  the  diseases  of  such  climates,  particularly 
of  the  East  Indies  ;  for  let  disease  in  the  first  instance 
be  of  what  nature  it  may,  it  almost  always,  if  it  as- 
sumes a  permanent  form  in  India,  terminates  in 
diseased  liver ;  the  best  illustration  of  what  has  been 
said  of  the  extensive  sympathies  of  this  organ,  and 
which  at  once  explains  to  us  the  well-known  risk  to 
Europeans  of  indulging  in  such  climates  in  the  free 
use  of  fermented  liquors,  and  particularly  distilled 
spirits,  which  in  all  climates  is  a  powerful  cause  of 
disorganised  liver.  It  is  fortunate  for  the  inhabitants 
of  our  own  climate,  that  the  disease  of  this  organ,  so 
prevalent  in  it,  is  of  a  milder  nature,  and  I  believe  in 
those  of  regular  habits  always  removable,  even  after 
some  of  its  more  serious  consequences  have  begun  to 
show  themselves  :  and  were  this  the  proper  place  for 
such  a  discussion,  it  would  be  easy  to  prove  that  the 
same  extensive  sympathy  with  other  vital  organs 
appears  in  the  symptomatic  as  in  the  original  affec- 
tions of  the  liver  ;  for  there  is,  even  in  this  country, 
no  serious  disease  in  which  its  state  can  be  safely  dis- 
regarded. The  same  cause  which  renders  it  so  liable 
to  partake  of  other  diseases,  enables  it  powerfully  to 
influence  their  course. 


188 


ON  THE  DISEASES  OF 


On  the  Treatment  of  the  first  Stage  of  Dehility  of 
the  Brain  and  Spinal  Marrow,  being  the  second 
Stage  of  distended  Liver. 

We  are  now  to  consider  the  treatment  of  a  debili- 
tated state  of  the  brain  and  spinal  marrow,  arising 
from  the  causes  enumerated  in  the  two  preceding 
divisions. 

Without  entering  particularly  into  the  treatment 
of  the  first  stage  of  distended  liver,  that  stage  which 
always  precedes  the  establishment  of  this  disease, 
consisting  of  occasional  fits  of  indigestion,  sometimes 
accompanied  w^ith  more  or  less  temporary  distention 
of  the  liver,  for  the  treatment  of  which  I  refer  to  the 
seventh  edition  of  this  Treatise,  which  is  not  yet  out 
of  print ;  I  shall  here  enter  at  once  on  the  more  im- 
portant disease,  when,  from  the  frequent  recurrence 
of  temporary  indigestion  and  a  debilitated  and  conse- 
quently distended  state  of  the  liver,  this  affection  has 
become  permanent;  and  point  out  the  causes  which 
have  hitherto  rendered  the  treatment  so  little  effica- 
cious, in  what  I  call  the  second  stage  of  distended,  that 
is,  the  first  stage  of  pernianently  distended  liver;  in 
which,  after  a  certain  degree  of  relief  is  afforded,  the 
patient  is  desired  to  attend  to  the  rules  of  diet  we  lay 
down,  regulate  the  bowels  by  the  m  cans  we  have  pointed 
out,  think  as  little  as  possible  of  his  complaints,  and 
have  recourse  to  a  dose  of  calomel  when  he  feels  more 
indisposed  than  usual ;  and  thus  he  is  dismissed, 
more  or  less  an  invalid  for  life,  even  if  the  last  stage 
does  not  supervene.  I  have  said,  however,  that 
under  such  circumstances  a  cure  may  almost  always 
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be  effected,  and  that,  if  the  disease  be  allowed  to  run 
its  course,  the  result,  however  delayed,  if  the  patient 
be  not  carried  off  by  other  causes  in  the  meantime, 
is  certainly  fatal,  and  that  after  severe  and  generally 
long-continued  suffering.  I  shall  here  point  out 
what,  as  far  as  I  can  judge,  have  been  the  causes 
which  have  prevented  the  permanent  cure,  in  all 
cases  of  long  standing;  and  the  principles  on  which 
repeated  experience  has  assured  me  that  such  a  cure 
may  be  effected. 

It  appears  from  what  is  said  in  the  first  part  of 
this  Treatise,  that  the  brain  and  spinal  marrow  are 
capable  of  influencing,  and  being  influenced,  by  every 
part  of  the  more  perfect  animal  ;  or,  in  other  words, 
that  every  part  of  the  brain  and  spinal  marrow  on 
the  one  hand,  and  every  other  part  of  our  frame  on 
the  other,  may  each  through  the  other  be  more  or  less 
excited,  or  more  or  less  debilitated  according  to  the 
nature  and  degree  of  the  cause  which  operates,  and 
the  nature  and  functions  of  the  parts  operated  on. 
The  effects  are  of  course  more  or  less  felt,  according 
to  the  sensibility  and  more  or  less  extensive  sympa- 
thies of  the  part  on  which  the  impression  is  made. 

We  found  that  of  all  our  organs  those  of  digestion, 
being  some  of  them  the  most  sensitive  and  others  of 
the  most  powerful  and  extensive  sympathies,  most 
influence  the  brain  and  spinal  marrow.  Their  morbid 
affections  thus  become  the  most  powerful  of  all  this 
class  of  causes  in  debilitating  those  organs. 

Such  were  the  circumstances  which  led  me,  in  con- 
sidering the  efiects  of  a  permanently  debilitated  state 
of  the  brain  and  spinal  marrow,  to  choose  the  case  in 
which  the  offending  cause  exists  in  the  digestive 
organs,  as  an  example  of  all  cases  of  the  same  nature. 
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The  manner  in  which  the  state  of  the  digestive 
organs  here  referred  to  commences  is  always  the 
same  as  just  mentioned,  that  is,  by  occasional  re- 
currence of  fits  of  indigestion  which  at  length  be- 
come permanent,  gradually  inducing  a  corresponding 
and  equally  permanent  failure  of  function  in  the 
brain  and  spinal  marrow,  which  we  have  seen  often 
proves  the  source  of  some  of  the  most  fatal  diseases 
to  which  we  are  subject. 

I  shall  not  enter  on  the  treatment  of  what  is 
called  indigestion,  which  forms  the  first  stage  of  dis- 
tended liver,  in  which,  if  any  sensible  distention  of 
the  liver  can  be  perceived,  it  is  only  occasional,  gene- 
rally in  this  country  arising  from  temporary  disorder 
of  the  stomach,  and  disappearing  when  the  due 
action  of  the  stomach  is  restored ;  but  the  frequent 
recurrence  of  which  at  length  produces  the  perma- 
nently debilitated  and  consequently  distended  liver. 

The  treatment  of  the  temporary  disease  is  well 
understood,  and  generally  for  the  time  successful. 

Here  I  shall  confine  myself  to  the  more  important 
stages  of  distended  liver,  in  which,  the  attacks 
of  indigestion  having  been  permitted  to  recur,  they 
have  produced  a  permanent  debility  of  the  digestive 
organs,  namely,  the  stomach,  liver,  and  the  bowel 
into  which  the  stomach  discharges  the  food,  after 
it  has  undergone  the  changes  produced  by  the  juice 
prepared  by  the  stomach  itself. 

In  treating  of  the  nature  of  indigestion,  I  have 
already  had  occasion  fully  to  consider  its  diagnostic 
symptoms  when  confirmed  by  habit ;  in  which  state, 
we  have  found,  it  differs  almost  as  much  in  its  nature 
and  consequences,  from  the  occasional  attacks  of 


THE  NERVOUS  SYSTEM. 


191 


indigestion  with  which  it  has  been  confounded,  as 
any  disease  can  differ  from  another.  By  these  dia- 
gnostic symptoms  we  can  not  only  always  distinguish 
confirmed  indigestion  from  all  other  diseases,  but  ac- 
curately, at  all  periods  of  the  disease,  determine  its 
degree  and  the  various  changes  which  take  place  in  the 
course  of  the  treatment,  which  is  particularly  necessary 
in  a  derangement  which  strikes  at  the  very  root  of  all 
the  powers  of  life,  and  without  which  it  would  have 
been  impossible  that  the  treatment  could  have  been 
correctly  conducted,  and  consequently  its  permanent 
success  secured. 

It  is  equally  necessary,  in  conducting  the  treatment, 
constantly  to  have  in  view  the  only  fatal  termination 
to  which  it  leads  in  these  kingdoms,  namely,  the 
supervention  of  disease  in  some  other  vital  organ  than 
any  of  those  which  suffer  in  its  early  stages ;  for  the 
functional  disease  of  the  liver,  in  which  all  its  more 
serious  consequences  originate,  never,  in  them,  be- 
comes a  disease  of  structure,  as  it  is  apt  to  do  in  sultry 
climates,  and  particularly  in  the  East  Indies  ;  but 
when  the  powers  of  the  brain  and  spinal  marrow,  as 
we  have  seen,  are  to  a  certain  degree  permanently  im- 
paired, all  the  vital  organs,  depending  for  their  func- 
tions on  the  influence  supplied  by  them  alone,  being 
endangered,  that  most  prone  to  disease  yields,  and 
from  their  powers  having  been  long  debilitated,  the 
supervening  functional  disease,  for  it  is  always  only 
functional  at  first,  rapidly  runs  to  disease  of  structure  ; 
and  thus  the  physiological  errors  which  have  prevailed 
in  our  profession  having  tended  to  prevent  our  at- 
tention being  called  to  the  early  and  curable  stages  of 
the  disease,  and  consequently  to  the  origin  of  the  last 
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and  fatal  stage  of  it,  on  the  correction  of  these  errors 
the  more  successful  treatment  depends;  which  isimme- 
diately  founded  on  our  thus  acquiring  the  knowledge 
that  the  disease  from  which,  in  this  stage,  the  danger 
immediately  arises,  is  a  secondary,  not  a  primary  dis- 
ease, in  consequence  of  which  a  due  attention  to  the 
affection  which  is  the  original  cause  of  that  which 
last  supervenes,  and  is  now  the  most  prominent  dis- 
ease, is  equally  necessary  both  to  its  prevention,  and, 
when  it  has  supervened,  to  its  cure. 

It  is  stated  in  my  Treatise  on  the  effects  of  mi- 
nute doses  of  mercury,  that,  if  this  last  stage  of  the  dis- 
ease is  not  essentially  relieved  by  the  removal  of  the 
distended  state  of  the  liver,  it  proves  that  our  means 
of  cure  have  been  too  long  delayed,  and  in  every 
such  instance  I  have  found  the  disease  fatal ;  a  result 
uniformly  confirmed  by  my  additional  experience 
since  the  publication  of  that  Treatise. 

As  soon  as  the  distended  state  of  the  liver  has  be- 
come permanent,  the  healthy  functions  of  the  brain 
and  spinal  marrow  are  endangered,  an  equally  per- 
manent debility  of  these  organs  being  threatened  ; 
but  the  period  required  for  this  step  in  the  progress 
of  the  disease,  as  appears  from  what  has  already  been 
said,  is  necessarily  very  various,  according  to  the  con- 
stitution of  the  patient,  and  the  circumstances  in 
which  he  is  placed.  The  stronger  the  nerves,  and 
the  less  the  patient  is  exposed  to  other  causes,  in  ad- 
dition to  his  disease,  tending  to  produce  fret  of  nerves, 
the  less  apt  is  this  state  to  be  established.  It  is  very 
rare  for  a  permanently  distended  liver  to  produce  a 
permanent  fret  of  nerves  in  less  than  two  or  three 
years,  and  in  those  who  possess  great  vigour  of  nerve 
even  a  longer  time  is  required ;  but  whatever  be  the 
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permanent  and  often  severe  suffering,  and  is  uni- 
formly attended  with  a  more  or  less  rapid  decay  of 
the  powers  of  the  brain  and  spinal  marrow,  which 
is  no  less  a  certain  consequence  of  the  establishment 
of  a  permanent  fret  of  nerve,  than  the  morbid  dis- 
tention of  the  liver  is  of  a  debilitated  function  of  that 
organ. 

The  decay  of  the  powers  of  the  brain  and  spinal 
marrow  may  be  divided  into  two  stages ;  the  second, 
in  the  present  state  of  our  profession,  a  necessarily 
fatal  consequence  of  the  first. 

It  appeared  to  me  that  a  principal  cause  of  our 
failure  in  the  cure  of  permanently  distended  liver 
was  our  trusting  the  cure  to  doses  of  mercury,  the 
6nly  medicine  on  which  we  can  rely  in  affections  of 
that  organ,  of  such  amount  as  could  only  be  given  at 
considerable  intervals,  that  of  two  or  three  days,  with- 
out  rendering  the  effects  of  the  medicine  almost  as 
pernicious  as  the  disease  ;  in  consequence  of  which, 
the  bile  more  or  less  accumulating  in  the  interval 
in  the  debilitated  liver,  and  the  effect  of  our  doses 
being  thus  only  temporary,  the  permanent  cure  was 
impossible.  Another  circumstance  which  of  itself 
would  have  rendered  a  permanent  cure,  in  many 
cases  of  long  standing,  impossible,  even  under  the 
most  efficient  administration  of  mercury,  is,  that  we 
overlooked  a  common  consequence  of  the  impaired 
function  of  the  stomach,  which,  we  have  seen,  in 
the  majority  of  cases  more  or  less  attends  it,  the  con- 
tinuance of  the  irritations  of  indigestion  producing 
an  inflammatory  state  of  the  parts  most  exposed  to 
them,  which  I  found,  from  many  post-mortem  ex- 
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aminations,  always  first  takes  place  in  the  pylorus,  that 
is,  the  orifice  which  connects  the  stomach  with  the 
bowels,  (which,  in  those  who  had  long  suffered  from 
disordered  digestion,  was  often  found  as  red  as  if  it 
had  been  actively  inflamed,)  and  this  inflammatory 
state  is  apt  to  spread  more  or  less  to  neighbouring 
parts,  and  particularly  to  the  left  edge  of  the  liv^er, 
and  also,  though  less  frequently,  to  other  parts  of  the 
stomach  ;  but  it  always,  as  far  as  I  have  seen,  retains 
its  chronic  nature.  I  have  never  seen  one  instance 
of  its  changing  to  acute  inflammation,  nor  is  the 
patient  ever  sensible  of  its  existence  till  pressure  is 
applied  to  the  parts  affected  ;  chronic  inflammation, 
although  never  attended  with  pain,  always  causes 
a  tenderness  on  pressure,  to  be  felt  in  the  region 
of  the  parts  affected,  and  prevents  the  proper  effect 
of  our  remedies.  In  the  least  inflammatory  habits 
this  tenderness  does  not  always  occur  ;  but  I  can  say 
from  extensive  experience,  that  where  it  does, 
which,  we  have  seen,  is  in  a  large  majority  of  cases, 
its  continuance  obviates  the  effect  of  our  treatment 
even  to  the  extent  of  rendering  the  removal  of  the 
disease  impossible.  All  inflam.matory  tendency  binds 
up  the  surfaces,  whereas  the  object  of  the  treat- 
ment here  is  to  relax  them  ;  for  such  is  the  sym- 
pathy of  the  liver  with  all  other  parts  of  our  frame, 
that  the  bile  will  never  flow  with  freedom  un- 
less the  surfaces  in  general  are  free  ;  and  a  free  state 
of  the  skin  and  bowels  in  particular  is  requisite  to 
the  free  action  of  the  liver.  Such  is  the  power  and 
general  nature  of  its  sympathies,  that  the  proper 
treatment,  particularly  of  its  more  chronic  affections, 
includes  an  attention  to  the  state  of  the  general  habit, 
and  particularly  of  those  parts  with  which  its  sym- 
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pathies  are  most  powerful,  the  skin  and  bowels,  the 
former  of  which  is  apt  to  become,  in  obstinate  cases, 
not  only  dry,  but  almost  horny,  the  nails  becoming 
brittle  and  often  cracked. 

With  respect  to  the  first  of  the  foregoing  causes 
which  have  rendered  our  practice  in  distended  liver, 
if  of  any  standing,  so  inefficient,  it  occurred  to  me, 
above  five-and-twenty  years  ago,  that  as  we  cannot 
give  the  usual  mercurial  doses  except  at  long  intervals, 
during  which,  in  such  cases,  their  effects  are  in  a 
great  degree  obviated,  some  means  must  be  found 
to  maintain  these  effects  during  the  intervals,  before 
we  can  make  effectual  progress  in  removing  the 
disease. 

I  tried  dandelion,  ipecacuanha,  and  other  means, 
which  have  some  power  in  exciting  the  liver ;  but 
none  had  any  effect  at  all  to  be  depended  on,  till  I 
had  recourse  to  minute  doses  of  mercury,  given  at 
intervals  of  eight  hours.  The  dose  I  found  after 
many  trials  to  answer  the  purpose  was  either  the 
twentieth  part  of  a  grain  of  calomel,  or  half  a  grain 
of  blue  pill,  which  as  an  alterative  is  equal  or  nearly 
equal  in  power  to  it,  according  as  the  one  or  other 
best  suited  the  constitution.  The  minute  dose  of 
calomel  is  most  aperient,  but,  on  the  whole,  I  have 
thought  that  the  blue  pill  is  the  best  alterative. 

There  are  many  circumstances  to  be  observed  in 
their  employment,  which  have  gradually  shown  them- 
selves, and  many  of  which  are  stated  in  my  Treatise 
on  Minute  Doses  of  Mercury.  Their  good  effects, 
however,  are  not  to  be  wholly  ascribed  to  their 
keeping  up  the  effect  of  the  larger  dose,  which  must 
always  be  continued  under  their  use,  for  they  have 
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little  effect  in  enabling  the  liver  to  discharge  the  ac- 
cumulated bile.  In  proportion  as  this  becomes  less, 
the  larger  dose  may  be  employed  at  longer  intervals, 
and  in  all  cases  it  must  be  so  carried  off  as  to  prevent 
its  entering  the  system. 

One  of*  the  greatest  defects  in  our  present  plans  of 
treatment  is,  that,  no  correct  line  of  distinction  having 
been  drawn  between  the  vital  and  sensitive  functions, 
which  was  hardly  possible  till  a  knowledge  of  the 
agent  on  which  the  powers  of  the  nervous  influence 
properly  so  called  depend  was  ascertained,  so  that 
its  functions  could  be  clearly,  in  all  cases,  distinguished 
from  the  functions  of  the  sensorial  power  properly  so 
called,  with  which  some  even  of  our  best  physiologists 
have  confounded  them  ;  it  was  not  likely  that  the  at- 
tention of  the  practical  physician  could  be  effectually 
directed  to  the  degree  required  in  the  regulation  of 
some  practical  points  of  essential  importance  in  the 
differences  of  the  laws  which  regulate  the  sensorial, 
that  is,  the  sensitive  system,  and  those  which  regu- 
late the  nervous  system  properly  so  called,  —  a  s^'stem 
whose  functions,  we  have  seen,  wholly  depend  on  one 
of  the  agents  of  inanimate  nature,  the  effects  of  which 
in  the  living  animal  prove  that  it  is  still  more  justly 
than  we  supposed  termed  the  most  universal  of  all 
agents.  The  consequence  of  which  has  been  that 
the  practical  physician  has  paid  little  attention  to  the 
differences  here  referred  to;  in  many  cases  an  atten- 
tion to  which  is  essential  in  the  cure  of  disease  :  one 
of  the  most  important  of  these  differences  in  a  prac- 
tical point  of  view  is,  that  while  in  the  sensitive  sys- 
tem, we  have  seen,  all  degrees  of  excitement  how- 
ever slight  produce  proportional  exhaustion,  in  the 
vital  system,  they  only  have  this  effect  when  the 
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excitement  exceeds  that  required  for  the  healthy 
function  of  the  part.  * 

Thus  it  is  that,  in  this  system,  whatever  produces 
the  stimulant  effect  within  that  range  in  any  vital 
organ,  supports  its  function  without  any  sensible  sub- 
sequent depression,  and  thus  acts  as  a  tonic  on  that 
particular  organ.  I  have  found  that  such  is  the  effect 
of  the  minute  mercurial  dose.  While  the  excitement 
of  the  larger  dose  is  followed  by  a  more  languid 
action  of  the  liver,  the  minute  dose,  supplying  a  con- 
stant and  gentle  stimulus  within  the  limit  which  pro- 
duces correspondingdepression,  acts  as  atonic,  and  the 
organ  gradually  and  uniformily  recovers  its  power 
under  its  use;  and  in  permanently  distended  liver,  the 
whole  system,  the  debility  of  which  depends  on  that 
of  the  liver,  experiences  a  corresponding  effect :  and 
I  can  say  that  I  am  unable  to  recall  one  case,  where 
there  was  no  disease  but  the  distended  liver  and  its 
consequences,  however  long  it  had  lasted,  provided  no 
other  organ  was  so  affected  as  to  threaten  disease  of 
structure,  and  the  patient  did  not  become  tired  of  the 
means,  —  for  in  cases  which  have  been  long  pro- 
tracted the  recovery  is  necessarily  slow,  —  in  which 
he  was  not  restored  to  permanent  health ;  and  I  can 
at  this  moment  point  out  cases  which  had  lasted  for 
more  than  twenty  years,  in  which  the  patient  for 
many  years  past  has  enjoyed  uninterrupted  health, 
where  all  former  means  employed  by  the  most  ex- 
perienced and  skilful  physicians  had  been  employed 
in  vain.  As  the  minute  dose  alone  is  allowed  to  enter 
the  system,  none  of  the  bad  effects  of  a  course  of 
mercury,  however  long  continued,  attend  its  use.  t 

*  Philosophical  Transactions  for  1836. 

t  See  my  Treatise  on  Minute  Doses  of  Mercury. 
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By  discontinuing  this  dose  as  soon  as  any  tenderness 
of  the  gums  is  perceived,  the  patient  being  directed 
to  brush  the  teeth  at  least  once  every  day,  all  risk 
of  salivation  is  prevented,  which,  although  generally 
necessary  to  the  cure  in  confirmed  diseased  liver,  I 
have  always  found  injurious  in  the  case  before  us. 

With  respect  to  the  tenderness  on  pressure  of  the 
parts  chiefly  concerned  in  the  disease,  the  removal  of 
which,  for  the  reasons  just  pointed  out,  is  essential  to 
recovery  after  the  liver  has  become  permanently 
distended,  the  only  means  of  its  removal  which  I 
for  a  long  time  employed,  was  blood-letting  from  the 
parts  of  the  skin  in  their  immediate  neighbourhood, 
provided  the  repetition  of  the  evening  dose  of  calomel, 
which  is  always  freely  carried  olF  in  the  morning, 
failed  to  remove  it,  which  it  does  in  the  most  favour- 
able cases.  The  patient  is  never  sensible  of  this  ten- 
derness, as  it  occasions  no  uneasiness,  except  on 
pressure  in  its  seat ;  it  is  therefore  always  overlooked, 
if  the  physician  does  not  detect  it  by  an  examination 
of  the  parts  affected,  and  while  it  is  so,  recovery  is 
impossible.  All  tenderness  on  pressure  must  be  re- 
moved before  the  liver  can  be  made  thoroughly  to 
empty  itself. 

Often-repeated  local  blood-lettings  are  frequently 
required  for  its  removal,  so  frequently  in  some  cases, 
that  I  found  it  necessary  to  look  out  for  other  means 
of  its  removal,  for  I  have  seen  it  resist  fifty  repetitions 
of  the  cupping,  which  I  have  always  found  the  most 
effectual  mode  of  local  blood-letting.  It  is  that  also 
which  is  most  easily  regulated.  By  it  the  process  is 
of  short  duration,  and  we  can  accurately  ascertain  the 
quantity  of  blood  taken.  The  blood  must  always  be 
taken  from  the  most  tender  part,  which  in  the  com- 
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mencement  is  the  region  of  the  pylorus.  It  is  re- 
markable that  there  was  not  an  anatomist  in  London 
who  could  point  out  to  me  the  part  of  the  skin  under 
which  the  pylorus  lies  ;  and  the  late  Mr.  Brooks  was 
good  enough  to  use  one  of  the  bodies  in  his  dis- 
secting room  for  the  purpose  of  ascertaining  this  part, 
which  we  found  to  be  the  soft  part  close  to  the  left 
edge  of  the  ribs  on  the  right  side,  just  before  they 
turn  away  to  that  side. 

I  was  so  fortunate  as  to  find  the  means  I  first  had  re- 
course to,  where  local-blood  letting  had  failed,  even 
more  successful  than  I  expected  ;  for  I  have  not  only 
never  met  with  one  case  in  which  the  tenderness  on 
pressure  resisted  it,  but,  in  addition  to  this  effect,  it 
has  always  contributed  towards  removing  the  morbid 
fulness  of  the  hypatic  region,  by  decidedly  promoting 
the  return  of  the  liver  to  its  healthy  position  under 
the  ribs.  The  remedy  I  speak  of  is  a  seton  placed  in 
the  region  of  the  pylorus,  that  is,  in  the  original  and 
chief  seat  of  the  tenderness  on  pressure.  Nor  is  this 
so  troublesome  a  remedy  as  at  first  view  it  may  appear, 
because  it  is  seldom  necessary  to  allow  it  to  remain 
long  enough  to  form  such  a  habit  as  makes  any  pre- 
caution necessary  in  removing  it.  The  following  is 
the  practice  I  now  pursue  respecting  this  most  im- 
portant symptom. 

In  some,  in  whom  the  tendency  is  slight,  it  yields 
in  ten  days  or  a  fortnight  to  the  larger  doses  of  calomel, 
which  are  for  other  reasons  necessary  ;  more  fre- 
quently, to  a  few  repetitions  of  local  blood-letting  from 
the  region  of  the  pylorus.  When  it  resists  these 
means,  I  advise  a  seton  to  be  placed  in  this  region, 
on  the  ef!icacy  of  which,  although  its  beneficial  effects 
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are  generally  slowly  produced,  I  have  hitherto  always 
had  reason  to  depend. 

Although  the  tenderness  never  assumes  the  form 
of  active  inflammation,  it  is  sufficient  to  bind  up  the 
surfaces  ;  and  as  our  means  must  always  be  of  the 
gentlest  nature,  (for  what  is  called  a  course  of  mer- 
cury is  capable  of  causing,  and  cannot  therefore  re- 
move, the  disease,)  their  effects  are  easily  counteracted. 
Along  with  the  foregoing  means  some  stomachic 
medicine  is  proper  ;  for  grateful  as  mercury  is  to  the 
liver,  to  the  stomach  and  bowels  it  is  more  or  less 
offensive ;  but  tonics,  properly  so  called,  can  seldom 
be  employed  without  jnjury,  and  never  till  all  inflam- 
matory tendency  is  subdued. 

When  all  disposition  to  tenderness  on  pressure  is 
removed,  or,  in  cases  where  it  has  never  supervened, 
if  the  distended  state  of  the  liver  does  not  readily 
yield  to  the  foregoing  means,  great  advantage  is  ob- 
tained by  combining  with  them  the  use  of  voltaic 
electricity,  employed  in  the  manner  and  with  the  pre- 
cautions I  have  pointed  out  in  the  seventh  edition  of 
my  Treatise  on  Indigestion. 

Such,  with  the  means  of  relieving  occasional  symp- 
toms, which  are  very  various,  depending  on  acci- 
dental causes  and  peculiarity  of  constitution,  is  the 
general  outline  of  the  treatment  which  I  have  found 
successful  in  effectually  removing  habitual  distention 
of  the  liver,  which,  although  itself  unattended  with 
danger  in  this  country,  where,  we  have  seen,  the  liver 
never  runs  to  disorganisation  from  this  cause,  except 
in  drunkards,  has,  as  appears  from  the  consequences 
of  its  continuance,  above  stated,  too  little  attracted 
the  attention  of  the  medical  profession. 
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On  the  Treatment  of  the  second  and  last  Stage  of 
the  Debility  of  the  Brain  and   Spinal  Marrow  ; 
being  the  third  Stage  of  distended  Liver, 

I  have,  in  the  preceding  part  of  this  volume,  stated 
my  reasons  for  making  choice  of  the  distended  liver 
as  an  example  of  those  chronic  diseases  which  prey 
on  the  brain  and  spinal  marrow,  the  only  organs, 
we  have  seen,  which  supply  the  nervous  influence 
which  is  essential  to  all  the  more  complicated  vital 
functions. 

;  By  the  different  processes  effected  in  the  stomach 
and  duodenum,  the  reader  has  seen,  our  food  is  con- 
verted into  a  fluid  called  the  chyle,  which,  being 
taken  up  by  the  absorbent  vessels,  distributed 
throughout  the  remaining  parts  of  the  alimentary 
canal,  is  conveyed  into  the  mass  of  blood,  and  thus 
supplied  to  the  various  assimilating  organs,  that  is, 
to  all  the  organs  of  our  bodies  which  admit  the  cir- 
culating blood ;  for  they  all  possess  the  assimilating 
power,  the  power  of  converting  the  fluids  supplied 
by  the  circulation  into  the  substance  of  our  bodies, 
derived,  we  have  seen,  from  the  nervous  influence 
supplied  by  all  parts  of  the  brain  and  spinal  marrow, 
and  combined  and  applied  by  the  powders  of  the  gan- 
glionic system  and  its  various  nerves. 

It  is  evident,  therefore,  that  any  failure  in  the 
supply  of  the  agent  which  both  completes  the  di- 
gestion in  the  stomach  and  duodenum,  and  is  that 
which  converts  the  digested  food  into  our  various 
organs,  must  endanger  all  these  organs  whether  sen- 
sitive or  vital. 

Under  such  circumstances,  that  organ  which  hap- 
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pens,  from  previous  disease,  hereditary  disposition, 
period  of  life,  or  any  other  cause,  to  be  most  liable  to 
disease,  yields  ;  and,  according  to  a  well-known  law 
of  our  frame,  particularly  with  regard  to  diseases  of 
structure,  acts  more  or  less  as  a  preventive  with 
respect  to  other  diseases  ;  and  as,  on  account  of  the 
great  frequency  and  importance  of  distended  liver  in 
this  country,  I  have  chosen  it  as  an  example  of  those 
chronic  diseases  the  continuance  of  which  debilitates 
the  brain  and  spinal  marrow,  I  have  also  pointed  out 
my  reasons  for  choosing  a  certain  form  of  pulmonary 
consumption  as  an  example  of  the  diseases  which 
supervene  when  the  powers  of  the  vital  organs  of  the 
brain  and  spinal  marrow  have  so  failed  that  they  can 
no  longer  supply  the  nervous  influence  necessary  for 
the  healthy  maintenance  of  all  the  vital  organs. 

The  following  observations,  then,  apply  to  hereditary 
pulmonary  consumption,  in  consequence  of  its  always 
being  a  secondary  disease  ;  while  the  pulmonary  con- 
sumption which  originates  in  the  lungs  themselves 
is  of  a  very  different  nature,  rarely  occurring  in  this 
country,  and  requiring,  we  have  seen,  a  very  dif- 
ferent plan  of  treatment.  But  whether  the  second- 
ary consumption  is  or  is  not  hereditary,  it  still  re- 
quires the  same  plan  of  treatment,  for  the  same 
secondary  form  of  this  disease  may  arise  without  any 
hereditary  disposition,  although  this  is  much  less 
frequently  the  case.  Whether  there  be  an  hereditary 
disposition  to  weak  lungs  or  not,  the  permanently 
distended  state  of  the  liver  is,  in  these  kingdoms,  the 
cause  of  the  pulmonary  disease  in  at  least  nineteen 
cases  out  of  twenty. 

When  I  first  experienced  the  advantage  of  what  I 
believe  to  be  the  only  treatment  capable,  in  such  cases, 
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of  restoring  tone  to  the  digestive  organs,  I  had  no  idea 
that  this  debiUty  of  these  organs  formed  any  part  of  the 
cause  of  the  affection  of  the  lungs.  Nor  was  I  con- 
vinced of  this  till  I  found,  from  many  cases,  that,  on 
the  one  hand,  in  every  instance  in  which  I  succeeded 
in  restoring  permanent  vigour  to  the  digestive  organs, 
and  where  the  affection  of  the  lungs  had  not  gone  so 
far  as  to  produce  disorganisation,  or  so  strong  a  ten- 
dency to  it  that  there  was  not  time  for  the  neces- 
sary treatment,  the  consumptive  symptoms  wholly 
disappeared  ;  and  that,  on  the  other  hand,  I  never 
met  with  any  case  of  pulmonary  consumption,  except 
that  which  originates  in  the  lungs  themselves,  and 
which  I  have  ascertained  to  be  a  disease  of  a  wholly 
different  origin  from  the  common  consumption  of 
this  country,  never  being  either  symptomatic  or 
hereditary,  which  did  not  yield  to  what  I  consider  the 
proper  treatment  in  the  secondary  disease,  if  em- 
ployed at  an  early  period. 

Where  the  first  deviation  from  a  state  of  health 
is  in  the  lungs  themselves,  tlie  only  powerful  means 
of  permanent  relief,  if  tlie  disease  be  far  advanced, 
is  an  immediate  change  to  a  warm  and  more  steady 
climate.  This  form  of  the  disease  is  so  far  from 
being  hereditary,  that  in  more  than  thirty  years' 
extensive  practice,  in  which  my  attention  has  been 
directed  to  the  subject,  I  have  never  seen  two  cases 
of  it  in  the  same  family,  nor  have  I  ever  in  one  in- 
stance seen  the  two  forms  of  it  in  the  same  family  ; 
and  so  rare  is  the  species  which  wholly  originates  in 
the  lungs  in  this  country,  that,  according  to  my  ex- 
perience, which  it  will  appear  from  what  has  been 
said  has  long  been  extensive,  a  physician  may  be  in 
general  practice  for  several  years  without  meeting 
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with  a  case  of  it ;  while  the  symptomatic  consumption 
is  one  of  the  most  frequent  diseases  whicli  comes 
under  his  care  its  hereditary  form,  which  is  always 
symptomatic,  being,  certainly  by  many  degrees,  the 
most  frequent. 

'  It  most  unluckily  happens  that,  in  this  disease,  the 
physician  is  not  in  general  applied  to  till  the  case  is 
too  far  advanced  to  admit  of  recovery  ;  and  the  only 
instances  in  which  the  proper  plan  of  treatment  has 
been  universally  successful  are  those  in  which  the 
family,  having  been  taught  by  former  experience,  has 
adopted  the  proper  treatment  from  the  commence- 
ment of  the  disease  ;  and  thus  many  of  the  most  con- 
sumptive families  of  this  country  have,  as  has  already 
been  observed,  been  wholly  protected  against  its  fatal 
effects  ;  for  it  is  a  remxarkable  and  most  important  fact, 
that  I  have  never  found  any  more  difficulty  in  finally 
stopping  the  disease  in  the  commencement  by  the 
treatment  I  am  about  to  point  out,  than  in  curing  a 
common  cough  in  families  which  are  not  at  all  con- 
sumptive. It  is  only  necessary  to  combine  the  usual 
means  of  allaying  cough  from  cold,  in  a  non-con- 
sumptive family,  with  the  means  of  removing  the 
original  affection  from  which  the  symptomatic  part  of 
the  disease  arises  ;  nor  can  I  recall  one  case  in  which 
I  saw  the  patient,  even  within  a  month  from  the  com- 
mencement of  the  cough,  in  which  the  cure  was  not 
permanently  effected ;  and  thus  many  of  the  most 
consumptive  families  have  been  as  certainly  secured 
against  the  fatal  effects  of  the  disease,  as  if  no  particular 
tendencies  to  it  had  existed  in  their  constitutions. 


I  HAVE  just  had  occasion  to  observe  that  the  cure 
of  this  complicated  disease  consists  wholly  in  a  com- 
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bination  of  the  present  treatment,  by  which  the 
symptoms  are  mitigated,  and,  at  an  early  period, 
sometimes  removed  ;  for  we  can  in  all  cases  observe 
more  or  less  of  the  effects  of  what  has  been  termed 
the  vis  medicatrix  natures^  which,  when  the  symptoms 
are  relieved  at  an  early  period,  will  often  itself  com- 
plete the  cure ;  but  this  should  never  be  trusted  to 
in  the  case  before  us,  which  requires  the  most  careful 
employment  of  all  our  means  to  ensure  success.  From 
the  great  frequency  of  pulmonary  consumption  in  this 
country,  we  have  had  ample  means  of  determining  the 
treatment  which  tends  to  alleviate  its  symptoms.  In 
the  species  of  this  disease  which  I  am  now  considering, 
it  is  necessary,  in  order  to  secure  recovery,  to  combine 
those  means,  modified  in  the  way  I  am  about  to  point 
out,  with  such  as  control  the  morbid  affection 
from  which  it  has  arisen,  the  cause  which  has  been 
preying  on  the  brain  and  spinal  marrow  ;  for  unless 
this  cause,  which  has  produced  and  still  supports  the 
disease,  can  be  removed,  there  are  no  means  by  which, 
after  a  certain  period,  we  can  arrest  its  progress  ;  and 
the  result  of  the  whole  of  my  latter  experience,  which 
has  been  extensive  for  thirty  years,  is,  that  unless  this 
can  be  done  before  any  actual  disease  of  structure  has 
occurred  in  the  lungs,  our  attempt  is  vain.  We  ought 
never  to  despair  while  there  is  reason  to  believe  that 
the  structure  of  the  lungs  is  still  entire.  It  is  to  be 
recollected,  however,  that  the  cure  of  the  original  dis- 
ease is  always  tedious  ;  and  although,  in  almost  all 
instances,  the  symptoms  show  a  tendency  to  yield  as 
soon  as  the  original  disease  is  relieved,  if  any  change 
of  structure  in  the  lungs  has  in  the  mean  time  taken 
place,  they  again  increase,  I  believe  always  in  this 
form  of  the  disease,  and  prove  fatal  ;  that  is,  when  it 
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is  a  secondary  disease,  which,  as  just  observed,  as  far  as 
my  observation  has  gone,  is  always  the  case  with  re- 
spect to  the  hereditary  pulmonary  consumption  of  this 
country ;  and  the  same  observation  appHes  to  all 
other  cases  of  pulmonary  consumption  when  it  is  a 
secondary  disease,  and  it  is  of  this  nature  m  these 
kingdoms  in  at  least  nineteen  out  of  twenty  cases. 
The  disease  that  originates  in  the  lungs  themselves, 
we  have  seen,  obeys  different  laws ;  and  we  have  reason 
to  believe  that  a  proper  change  of  climate  will  often 
arrest  the  progress  of  this  form  of  the  disease,  after 
the  structure  of  a  certain  portion  of  the  lungs  has  be- 
come so  diseased  as  to  be  incapable  of  its  function. 
A  little  reflection  will  show  why  this  can  never  happen 
in  the  secondary  disease,  depending  on  debility  of  the 
brain  and  spinal  marrow,  in  which  recovery,  we  have 
just  seen,  cannot,  with  any  certainty  be  promised,  if 
thecough  has  continued  above  a  month,  although, 
if  no  decidedsymptoms  of  organic  disease  of  the  lungs 
have  appeared,  it  generally  takes  place  at  much  later 
periods. 

If,  in  short,  the  proper  treatment  be  adopted  as  soon 
as  the  cough  is  established,  I  always  promise  recovery, 
and  cannot  recollect  one  instance  in  which,  when 
this  was  the  case,  however  strong  the  hereditary 
disposition,  my  prediction  v/as  not  verified ;  and, 
as  stated  above,  I  have  thus  wholly  banished  pul- 
monary consumption  from  some  of  the  most  con- 
sumptive families  in  this  country.  It  is  only  necessary, 
in  such  families,  never  to  allow  even  the  slightest 
cough  to  establish  itself ;  and  I  have  always  found, 
even  in  such  families,  that  the  cough  readily  yields  in 
tlie  commencement,  provided  proper  and  decided  mea- 
sures are  taken  to  relieve  the  distended  liver,  or  other 
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cause,  from  which,  being  always  a  secondary  disease,  it 
originates.  The  only  certainly  fatal  case  from  the 
beginning  of  this  species  of  pulmonary  consumption 
is  when  it  arises  from  settled  grief,  which  we  have 
not  the  means  of  removing, — a  cause  which  always 
operates  in  the  same  way  as  the  distended  liver,  by 
producing  a  debilitated  state  of  the  brain  and  spinal 
marrow,  and  well  illustrates  the  manner  in  which 
the  distended  liver  operates,  —  while  we  employ  the 
ordinary  treatment  for  the  relief  of  the  cough,  v/hich 
consists  merely  in  a  proper  selection  of  quieting 
medicine,  and  the  necessary  attention  to  the  general 
state  of  health. 

A  good  deal  of  care  is  required  in  the  selection  of 
the  quieting  medicines  best  adapted  to  such  cases, 
for  all  powerful  opiates,  in  the  case  of  distended 
liver,  tend  to  confirm  the  original  disease,  of  w^hich 
if  we  lose  sight,  the  case,  after  it  has  arrived  at  a  cer- 
tain stage  in  consumptive  famihes,  is  necessarily 
fatal. 

There  is,  as  far  as  I  know,  but  one  quieting  medicine 
of  such  power  as  to  make  it  necessary  to  mention 
it,  which  has  little  or  no  tendency  to  confirm  and  in- 
crease the  distended  state  of  the  liver, — I  mean  hen- 
bane ;  and  although,  where  the  patient  is  particularly 
sensitive  to  the  bad  effects  of  other  opiates,  it  may 
be  proper  to  make  a  trial  of  it,  we  rarely  find  it  of 
sufficient  power,  in  doses  that  are  not  otherwise  ob- 
jectionable, to  allay  the  cough. 

On  the  whole,  the  opiate  I  have  found  the  best  in 
such  cases  is  the  extract  of  poppies,  which  is  much 
less  apt  to  obstruct  the  liver  than  any  preparation  of 
opium  itself ;  but,  like  the  henbane,  it  is  deficient  in 
quieting  power ;  and  after  a  trial  of  various  combina- 
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tions  of  sedatives  for  the  purpose  of  allaying  the 
cough  in  such  complicated  cases,  the  result  of  the 
experience  of  more  than  thirty  years  is,  that  I  prefer 
to  other  sedatives  the  extract  of  poppies,  always 
using  this  alone  in  the  first  instance,  and  if  not  itself 
sufficiently  sedative,  combining  it  with  minute  doses 
of  opium,  carried  no  farther  than  is  necessary  for 
preventing  the  harassment  of  the  patient  by  the  fre- 
quency and  severity  of  the  cough  ;  for  the  mere  act 
of  coughing  is  less  injurious  than  is  generally  sup- 
posed. The  most  violent  coughs  are  often  the  safest. 
The  safest  of  all  coughs,  if  inflammation  does  not 
supervene,  is  the  most  violent —  the  hooping  cough  ; 
but  in  all  cases  of  pulmonary  consumption,  whatever 
tends  to  harass  and  reduce  the  strength  should  be 
carefully  avoided.  The  rapidity  of  this  disease  is 
generally  in  very  exact  proportion  to  the  loss  of 
strength.  From  its  inflammatory  nature,  however, 
and  the  circumstance  that  almost  all  powerful  tonics 
tend  to  increase  the  distention  of  the  liver,  it  is 
necessary  to  be  very  cautious  in  the  use  of  tonics.  I 
know  of  none  of  much  efficacy  that  we  can  venture 
to  employ  in  such  a  case. 

The  creosote  (for,  where  it  agrees,  it  certainly  de- 
serves the  name  of  a  tonic)  is  the  only  one  I  now 
employ  in  the  case  before  us,  and  if  it  neither  at  all 
oppresses  the  stomach  nor  produces  headach,  I  have 
found  no  bad  effect  from  it  in  such  cases  ;  and  in 
general,  where  it  agrees  with  the  patient,  it  tends  sen- 
sibly to  support  the  strength.  1  generally  begin  with 
from  five  to  eight  minims,  rubbed  with  mucilage,  and 
sufficiently  diluted  to  prevent  any  unpleasant  heat  in 
the  mouth  or  throat  in  swallowing  it,  and  have  gradu- 
ally increased  the  dose  to  several  times  this  quantity, 
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when  I  found  that  it  produced  neither  of  the  effects 
just  mentioned. 

But  of  all  the  means  of  cure  in  the  case  before  us, 
that  which  requires  most  attention  is  the  employment 
of  the  mercurial.  I  shall  here  make  such  observations 
on  this  part  of  the  treatment  as  are  necessary,  in  ad- 
dition to  what  has  been  said  on  it. 

On  comparing  all  that  has  been  said,  it  is  evidently 
necessary,  in  the  last  stage  of  debility  of  the  brain 
and  spinal  marrow,  in  the  case  before  us,  to  do  all 
which  the  patient's  state  admits  of  to  accelerate  the 
removal  of  the  original  disease  ;  and  this  is  in  no  case 
more  necessary  than  where  the  supervening  disease 
is  seated  in  the  lungs. 

It  is  of  essential  consequence,  as  explained  above, 
that  the  practitioner  who  directs  the  treatment  in  the 
case  we  are  considering,  should  have  the  means,  not 
only  of  correctly  distinguishing  the  distended  liver 
from  any  structural  disease  of  the  liver,  but  also,  at  all 
periods  of  the  treatment,  of  determining  at  what  rate 
the  disease  is  yielding,  and  when  the  morbid  disten- 
tion is  removed.  I  would  always  recommend  the  pa- 
tient, however  well  he  may  conceive  he  understands 
what  is  said  in  the  present  treatise,  to  place  himself 
under  the  care  of  a  medical  attendant  when  he  can. 

It  is  always  of  great  consequence  in  the  treatment 
of  disease  to  consult  with  a  person  in  the  habit  of 
attending  to  the  various  details  of  practice,  however 
well  the  patient  may  himself  understand  the  prin- 
ciples of  the  treatment.  At  the  same  time,  I  have 
endeavoured  to  make  my  language  so  plain  that  those 
out  of  the  profession,  I  Iiope,  may  tolerably  well  re- 
gulate the  treatment  where  a  professional  man  cannot 
be  obtained. 
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The  part  where  the  fulness  is  most  perceptible  on 
pressure  is  a  little  to  the  right  side  of  the  hollow, 
called  the  pit,  of  the  stomach,  and  near  to  the  edge  of 
the  ribs,  after  they  divide  at  the  pit  of  the  stomach, 
and  a  little  above  the  place  where  the  ribs  suddenly 
turn  away  to  the  right  side,  after  they  have  been 
gradually  sloping  to  that  side  more  or  less  in  different 
individuals.  The  distance  to  which  the  morbid  ful- 
ness extends  below  the  ribs,  on  comparing  the  two 
sides,  is  the  measure  of  the  distention  the  liver  has 
undergone  ;  for  a  perfectly  healthy  liver,  we  have 
seen,  lies  entirely  under  the  ribs,  and  cannot,  there- 
fore, be  perceived  by  the  hand  of  the  examiner  ;  and 
it  will  be  found  that  just  in  proportion  as  the  symp- 
toms of  the  disease  yield,  the  fulness  occasioned  by 
the  distention  of  the  liver  disappears. 

As  there  is  no  disease  of  structure,  there  is  no  in- 
duration to  be  felt ;  we  therefore  look  in  vain  for  the 
hardened  edge  observed  in  schirrous  liver  ;  we  feel 
only  a  general  fulness  of  the  part ;  and  the  degree  of 
this,  as  above  pointed  out,  is  best  felt  in  the  erect  po- 
sition, because  in  this  position  the  liver  comes  most  for- 
ward ;  whereas  in  indurated  liver  we  judge  best  of  the 
state  of  the  disease  when  the  patient  lies  on  the  back, 
because  in  this  position  the  intervening  muscles  be- 
tween the  hand  of  the  examiner  and  the  liver  are 
most  relaxed,  and  we  can  best  judge  both  of  the  de- 
gree and  extent  of  the  induration  of  the  liver.  I  have 
never  seen  the  distended  liver  extend  as  the  schirrous 
liver  sometimes  does,  so  as  to  fill  more  than  half  the 
abdomen,  displacing  a  great  part  of  the  other  abdominal 
viscera.  I  have  seen  the  latter  occupying  more  than 
two  thirds  of  the  whole  abdomen,  whereas  the  former 
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I  have  never  found  descending  more  than  three  or 
four  inches  below  the  edge  of  the  ribs ;  nor  have  I 
ever  seen  it  extending  to  the  left  side  so  as  much,  if 
at  all,  to  displace  any  of  the  other  viscera.  Indeed, 
this  is  hardly  possible,  both  on  account  of  its  retaining 
all  its  natural  softness,  as  well  as  the  mere  distention 
of  the  organ  never  taking  place  to  the  degree  which 
often  occurs  in  disorganised  liver.  The  natural  struc- 
ture of  the  liver  does  not  admit  of  such  distention. 
In  every  case  of  distended  liver  I  have  seen,  we  could 
perceive  the  line  of  distinction  between  the  distended 
liver  and  distended  duodenum,  which  we  have  seen 
is  always  the  consequence  of  its  continuance,  while  I 
have  seen  the  indurated  liver  not  only  extending  far 
below  the  navel,  but  also  to  the  left  side,  displacing 
every  thing  which  opposed  it,  no  degree  of  which  I 
have  ever  seen  in  distended  liver. 

The  fulness  of  the  region  of  the  liver  is  generally, 
not  always,  we  have  seen,  attended  with  tenderness  on 
pressure.  This  in  most  cases  is  occasioned  by  the  pre- 
vious fits  of  indigestion,  which  terminate  in  the  per- 
manent disease.  The  chief  seat  of  the  tenderness, 
as  I  have  found  from  repeated  dissection,  is  in  the 
pylorus,  which  is  often  as  red  as  if  it  were  actively 
inflamed  ;  and  this  inflammatory  state  often,  on  the 
one  hand,  spreads  more  or  less  to  other  parts  of  the 
stomach,  and  on  the  other,  to  the  liver,  as  pointed 
out  by  a  corresponding  extension  of  the  tenderness  on 
pressure.  I  have  ah'eady  explained  why  this  chronic 
inflammatory  state  is  always  in  the  pylorus  in  the 
first  instance,  the  passage  from  the  stomach  to  the 
first  bowel,  the  duodenum,  which,  we  have  seen, 
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rather  deserves  the  name  of  a  second  stomach  than 
that  of  a  bowel.* 

I  have  just  pointed  out  the  only  addition  necessary 
to  be  made  in  the  treatment  of  the  first  stage  of  de- 
bihty  of  the  brain  and  spinal  marrow,  when  the  su- 
pervening disease  attacks  the  lungs.  The  fret  of 
nerve  has  become  established,  and  necessarily  proves 
fatal,  when  the  supply  of  the  only  organs  which 
we  have  seen  afford  the  nervous  influence  necessary 
to  the  maintenance  of  all  our  vital  organs  fails ;  in  con- 
sequence of  which  the  structure  of  that  most  inclined 
to  disease  gives  way,  the  final  ceasing  of  the  functions 
of  any  one  of  which  is  necessarily  fatal.  In  con- 
sidering the  treatment  of  the  first  stage  of  debility  of 
the  brain  and  spinal  marrow,  I  have  entered  on  that 
necessary  for  the  removal  of  the  cause  which  supports 
the  disease  ;  and  in  the  last  stage  it  is  only  necessary 
to  employ  the  same  treatment  still  more  assiduously 
when  disease  of  another  vital  organ  has  actually  taken 
place,  and  the  patient's  life  immediately  depends  on 
its  speedy  removal,  for  which  we  have  seen  that  of 
the  original  disease  is  essential,  the  fatal  effect  under 
such  circumstances  being  at  no  great  distance,  if  the 
cause  which  has  been  preying  on  the  powers  of  the 
brain  and  spinal  marrow  cannot  be  removed. 

It  is  easy  to  perceive  from  what  has  been  said, 
that  the  only  plan  of  treatment  which  applies  to 
such  cases,  is,  the  combination  of  the  means  which 
tend  to  remove  the  last  supervening  disease,  which  is 
always  an  acute  disease,  with  that  of  the  treatment  of 
the  original  affection  from  which  it  has  arisen,  which, 
as  we  have  seen,  is,  necessarily,  of  a  chronic  nature. 

*  See  Sir  Benjamin  Brodie's  experiments,  above  referred  to. 
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One  of  the  most  important  points  in  the  last  stage 
of  the  case  before  us  is,  to  obtain  such  an  affection  of 
the  mouth,  from  the  minute  mercurial  dose,  as  I 
mention  in  speaking  of  the  treatment  of  the  second 
stage  of  distended  Hver,  if  this  has  not  been  sooner 
accomplished  ;  and  if  it  has,  to  promote  its  recur- 
rence, and  render  it  as  constant  as  can  be  done  with- 
out the  least  risk  of  any  degree  of  salivation,  which 
is  always,  I  believe,  injurious  in  such  cases,  where,  as 
far  as  I  have  observed,  there  never  is  any  disease  of 
structure  in  the  liver,  nor  even  any  tendency  to  it ; 
for  we  have  seen  the  tendency  of  the  last  supervening 
disease  is  always  to  relieve  the  original  disease,  from 
which  the  whole  arises.  I  have  almost  uniformly 
found,  at  all  periods  of  distended  liver,  an  improve- 
ment in  the  symptoms  on  a  tenderness  of  the  gums 
supervening  ;  but  I  have  not  found  it  desirable  much 
to  increase  the  minute  dose  with  a  view  to  bring  it 
on  ;  and,  indeed,  this  seldom  has  the  effect,  for,  as  in 
those  in  whom  it  is  difficult  to  produce  this  effect,  the 
difficulty  most  frequently  arises  from  the  mercurial 
running  off  too  rapidly  by  the  excretories,  and  par- 
ticularly by  the  skin  ;  and  increasing  the  dose  tends 
only  to  increase  this  effect ;  and  we  can  often  pro- 
duce complete  salivation  by  the  minute  dose,  when 
the  ordinary  doses  have  wholly  failed  to  produce  it. 

When  the  fulness  in  the  region  of  the  liver  is  not 
very  perceptible,  by  making  the  patient  speak,  while 
pressure  is  made  on  the  region  of  the  distended  liver, 
we  may  always,  as  the  recovery  goes  on,  judge  of  the 
degree  of  the  distention  remaining,  and  thus  ascertain 
at  what  rate  the  recovery  goes  on,  after  the  distention 
is  too  trifling  to  enable  us  to  judge  without  this  as- 
sistance ;  and  I  have  uniformly  found  that  when  the 
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distention  of  the  liver  is  wholly  relieved,  the  pressure 
produces  no  difference  in  the  breathing  or  speaking 
on  the  two  sides.  This  is  the  only  test  I  have  been 
able  to  discover  which  can  tell  us  that  the  liver  has  re- 
turned to  its  natural  position  under  the  ribs ;  and 
the  degree  in  which  this  takes  place  is  always  a 
correct  measure  of  the  rate  of  recovery. 

It  is  hardly  necessary  to  add,  after  what  has  been 
said,  that  the  effects  of  this  disease  are  very  various. 
They  may,  after  they  have  induced  a  permanent  fret 
of  nerves,  terminate  in  a  fatal  disease  of  the  head, 
chest,  or  abdomen,  according  to  the  tendencies  of 
the  particular  constitution,  the  period  of  life,  and  the 
circumstances  in  which  the  individual  happens  to  be 
placed ;  the  principle  of  the  treatment  being  then  a 
combination  of  that  of  the  original  and  supervening 
diseases ;  for  the  latter  of  which  I  must  refer  to  the 
works  on  those  diseases. 

In  all  serious  diseases,  we  should  carefully  deter- 
mine, from  an  examination  of  the  state  of  the  diges- 
tive organs,  and  the  history  of  the  case,  how  far  the 
irritations  of  these  organs  have  had  a  share  in  pro- 
ducing the  attack  the  patient  labours  under  ;  because 
if  this  has  been  the  case,  and  the  disease  of  those 
organs,  even  although  in  a  mitigated  form,  remains, 
the  removal  of  the  more  prominent  disease  is  impos- 
sible, unless  that  in  which  it  has  had  its  origin  be 
detected  and  removed. 

Thus  I  have  found,  in  many  both  acute  and  chronic 
cases,  an  examination  of  the  region  of  the  three  great 
digestive  organs,  the  stomach,  particularly  the  pyloric 
region  of  this  organ,  liver,  and  duodenum,  of  as  much 
consequence  as  that  of  the  pulse,  and  often  more  so. 
For  many  years  I  have  never  failed  to  have  recourse 
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to  it ;  for  even  where  such  affections  have  no  concern 
in  the  cause  of  the  disease,  they  often,  as  above  stated, 
from  the  extensive  sympathies  of  these  organs,  super- 
vene in  it,  and  always  influence  its  course,  and  ought, 
if  present,  to  influence  tlie  treatment. 

In  by  far  the  majority  of  chronic  cases  in  which 
my  opinion  has  been  requested,  in  consequence  of 
their  unusual  obstinacy,  I  have  found  the  distended 
state  of  the  liver  the  cause  of  the  obstinacy,  and,  on 
its  being  relieved,  the  disease  has  yielded  to  the  usual 
means. 

If  there  be  any  truth  in  the  preceding  observations, 
and  they  are  equally  founded  in  the  general  laws  of  our 
constitution  and  practical  experience,  how  erroneous 
must  that  treatment  be  by  which  all  cases  of  the  same 
disease  of  the  same  organ  are  often  treated  in  the  same 
way,  whether  arising  from  a  cause  immediately  in» 
fluencing  the  organ  itself,  or  one  which  has  made  its 
first  impression  on  another  part  of  the  system  ;  with- 
out correcting  the  effects  of  which  it  is  impossible  to 
remove  the  more  prominent  disease  :  for  a  disease  will, 
d  fortiori,  be  supported  by  the  continuance  of  the  cause 
which  had  power  to  produce  it.  The  correctness  of 
this  observation  is  strikingly  illustrated  by  that  disease 
which,  on  accountof  its  eminence  and  frequency,  I  have 
chosen  as  an  example  of  the  last  supervening  disease; 
often  even  to  the  degree,  if  the  structure  of  the  lungs 
be  still  entire,  and  time  remains  for  the  effects  of  the 
proper  treatment,  I  may  say,  of  almost  certain  safety, 
instead  of  no  less  certain  death.  This  last  supervening 
affection  characterises  the  last  stage  of  the  disease  I 
have  called  distended  liver,  to  which  we  have  seen  so 
many  in  these  kingdoms  annually  fall  a  sacrifice,  the 

p  4 


^16 


ON  THE  DISEASES  OF 


consequence  of  the  physiological  errors  which  have 
prevailed,  and  do  still  prevail,  in  our  profession,  as 
above  explained. 

There  is  a  case  of  distended  liver  which  I  have 
found  does  not  admit  of  a  permanent  cure  ;  I  mean 
where  the  debility  of  the  nervous  system  is  an  original 
defect  of  the  constitution  ;  that  is,  has  been  born  with 
the  patient.  In  such  constitutions,  as  may  be  inferred 
from  what  has  been  said  of  the  nature  of  distended 
liver,  the  reader  may  be  led  to  infer  that  there  are  no 
means  of  permanent  cure,  because,  from  the  original 
defect,  as  soon  as  the  means  of  cure  are  laid  aside, 
the  tendency  to  the  disease  necessarily  returns. 

The  only  means  with  which  I  am.  acquainted,  by 
which,  in  such  a  case,  a  tolerable  share  of  permanent 
health  may  be  obtained,  is,  by  never  wholly  laying 
aside  the  mercurial  treatment  ;  but,  as  very  little  of 
this  treatment  is  required  for  preserving  such  a  share 
of  permanent  health,  after  the  distention  of  the  liver 
has  once  been  wholly  removed,  it  little  interferes 
with  his  general  comfort,  and  may  be  obtained  by 
means  which,  if  necessary,  may  be  continued  for 
life  without  risk. 

The  plan  I  have  pursued  for  this  purpose  has  been  to 
give  the  compound  calomel  pill,  which  is  the  mildest 
of  all  effectual  preparations  of  calomel^  the  dose  being 
generally  five  grains  of  the  mass,  which  contains  one 
grain  of  calomel,  and  to  carry  it  off  by  a  mild  aperient 
in  the  morning,  once  or  twice  in  the  week,  as  the  con- 
stitution of  the  patient  requires,  to  prevent  distention 
of  the  liver  :  for  which  purpose,  its  region  must  from 
time  to  time  be  examined,  and  when  any  distention 
of  this  organ  is  perceived,  recourse  must  be  had  to 
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the  minute  dose  every  eight  hours,  till  all  fulness  of 
the  side  disappears,  by  which,  if  had  recourse  to  as 
soon  as  any  distention  of  the  liver  can  be  per- 
ceived, it  is  generally  soon  removed.  By  such  means, 
I  have  found  that  those  whose  nervous  system  is 
originally  debilitated  may  generally  be  preserved  in 
such  a  state  of  health  as,  with  the  necessary  attention 
to  rules  of  diet,  and  regularity  of  bowels,  hardly  de- 
serves the  name  of  disease  ;  and  I  have  never  seen 
any  bad  effect  from  such  a  course  of  medicine,  how- 
ever long  continued.  The  occasional  dose  never 
does  harm  ;  and  if  the  above-mentioned  pill,  the 
popular  name  for  which  is  Plummer's  pill,  is  not  suf- 
ficiently active,  a  grain  of  calomel,  made  into  a  pill 
with  extract  of  liquorice,  may  be  substituted  f  or  it.  In 
most  cases,  combined  with  such  an  occasional  dose,  the 
minute  dose  seldom  fails,  after  a  certain  continuance, 
to  remove  the  distention  of  the  liver,  even  in  such 
cases  ;  and  the  use  of  this  dose  may  be  laid  aside  till 
some  degree  of  the  distention  again  recurs. 

By  relieving  the  fret  of  nerve,  by  preventing  the 
continuance  of  its  immediate  cause,  the  brain  and 
spinal  marrow  are  allowed  to  recover  their  powers,  as 
far  as  the  original  debility  of  the  constitution  admits 
of  it ;  and  thus,  from  several  such  cases  which  have 
been  under  my  care,  I  believe  both  life  and  a  com- 
fortable state  of  health  may  be  preserved  till  an  ad- 
vanced age,  even  in  such  habits ;  the  minute  dose 
always  acting  on  the  liver  as  a  tonic,  and  conse- 
quently, when  the  weakened  state  of  this  organ  is  the 
cause  of  the  general  debility,  in  a  similar  way  on  the 
whole  system. 

In  all  cases  it  will  appear,  from  what  has  been  said 
of  the  extensive  sympathies  of  the  li  ver,  that  care 
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should  be  taken  to  support  the  due  action  of  the  skin 
and  other  secreting  organs  ;  in  short,  as  much  as 
possible  to  preserve  a  state  of  general  health,  which 
is  essential  in  the  treatment  of  an  organ  which  so 
greatly  influences  and  is  influenced  by  that  of  almost 
all  others. 

The  reader  will  perceive,  from  all  that  has  been 
said  of  the  treatment  of  distended  liver,  that  its 
success  consists  in  effecting  two  objects  :  the  first 
in  enabling  the  liver  so  to  discharge  its  contents  that 
it  may  return  to  its  healthy  degree  of  distention  ;  the 
last,  so  to  strengthen  its  ducts  and  vessels  that  the 
morbid  distention  shall  not  recur.  The  last  of  these 
we  found  the  most  difficult,  because  all  our  powerful 
tonics  tend  to  obstruct  the  liver,  and  consequently  to 
produce  the  state  we  are  endeavouring  to  remove  ; 
nor  do  I  know  any  other  tonic  than  the  minute  dose 
of  mercury,  given  in  the  way  and  dose  above  pointed 
out,  that  can  at  all  be  depended  on  in  this  part  of  the 
treatment.  The  reader  has  seen  the  principle  on 
which  minute  doses  of  almost  all  our  more  powerful 
medicines  act  more  or  less  as  tonics. 


Section  IV. 

On  a  certain  State  of  Indigestion,  and  of  habitual  Asthma. 

What  follows  tends  to  illustrate  several  of  the  most 
important  observations  made  in  the  preceding  parts 
of  this  volume,  and  may  be  regarded  as  a  proper  post- 
script to  all  that  has  been  said  in  the  present  chapter. 
The  diseases  which  form  the  title  of  this  division. 
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arising  apparently  from  a  general  and  obstinate  de- 
fective action  of  the  secreting  surfaces,  depend  on  a 
weakened  power  of  the  central  organs  of  the  vital 
system  ;  in  which  I  have  found  voltaic  electricity  the 
only  effectual  means  of  relief. 

The  first  is  a  state  of  general  debility  uncharacter- 
ised  by  any  particular  symptom,  generally  the  effect  of 
the  long-continued  irritations  of  indigestion,  which 
remains  in  certain  constitutions  after  the  permanent 
distension  of  the  liver,  and  consequently  the  fret  of 
nerve,  have  been  removed  ;  and  occasionally  arising 
from  some  other  causes. 

Of  the  latter,  which,  as  far  as  I  know,  had  not  been 
distinguished  as  an  original  disease,  the  reader  will 
find  a  particular  account  in  a  paper  I  presented  to  the 
Royal  Society,  and  which  is  published  in  the  Philo- 
sophical Transactions  for  1817,  in  which  is  given 
the  result  of  the  treatment  of  about  a  hundred  cases 
of  what  I  have  called  habitual  asthma. 

Most  of  these  cases  were  treated,  in  the  course  of 
several  years,  in  a  public  establishment,  the  County 
of  Worcester  Hospital  (where  the  disease  among  the 
sedentary  china  manufacturers  is  of  very  frequent 
occurrence),  and  consequently  in  the  presence  of 
many  observers.  Some  had  been  obliged  to  give  up 
their  employment  in  consequence  of  this  disease,  for 
no  other  means  that  were  tried  gave  any  effec- 
tual relief ;  and  I  do  not  recollect  one  instance  in 
which  they  were  not  enabled  to  return  to  it  by  the 
use  of  voltaic  electricity. 

The  disease  consists  merely  in  a  constant  state  of 
oppressed  breathing,  which  unfits  the  patient  for  all 
the  active  duties  of  life  more  or  less,  in  general,  but 
not  necessarily,  accompanied  by  cough. 
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The  reader  will  perceive,  from  all  that  is  said  re- 
specting the  effects  of  voltaic  electricity,  which  is 
now,  I  have  already  had  occasion  to  observe,  since 
the  account  of  the  experiments  publicly  repeated 
both  in  Landon  and  Paris,  the  former  in  1822,  an  ac- 
count of  which  will  be  found  in  the  Philosophical 
Transactions  for  that  year,  the  latter,  on  a  far  more 
extensive  scale,  in  1823,  an  account  of  which  will 
be  found  in  a  publication  referred  to  in  the  pre- 
face —  I  say,  since  these  public  repetitions  of  the  ex- 
periments on  which  the  inference  is  founded,  the 
voltaic  electricity  is,  I  believe,  generally  admitted 
to  be  the  power,  v/hich  operates  in  the  nervous 
influence,  properly  so  called.  In  the  third  part 
of  the  fourth  edition  of  my  Inquiry  into  the  Laws  of 
the  Vital  Functions  the  reader  will  find  the  principles 
which  should  direct  the  employment  of  this  agent  in 
the  cure  of  disease.  The  great  outline  may  be  com- 
prehended in  one  sentence.  The  objects  of  its 
employment  are  for  the  time  to  supply  the  want  of 
nervous  influence,  and  thus  to  excite  the  vital  organs 
to  a  better  action  :  the  chief  precautions  to  be  ob- 
served being,  to  take  care  that  all  inflammatory  ten- 
dency be  corrected  before  its  use,  and  that  it  shall  not 
excite  any  such  tendency.  The  reader  has  seen  Mr. 
Earle's  report  of  its  effects  in  restoring  the  due 
functions  of  the  stomach  and  lungs  in  disease  of  the 
spinal  marrow. 

It  is  of  course  impossible  for  us  to  apply  this  power 
as  nature  herself  applies  it.  We  can  neither  confine 
it  correctly  to  the  proper  parts,  nor  correctly  apply  it 
in  the  due  degree.  With  due  precaution,  however, 
I  cannot  help  hoping  that  in  those  diseases  in  which 
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the  sensorial  functions  are  entire,  and  the  vessels 
healthy,  and  merely  the  functions  of  assimilation  and 
secretion,  which  immediately  depend  on  the  nervous 
power,  are  in  fault,  voltaic  electricity,  when  the  states 
of  the  system  necessary  to  secure  its  beneficial  oper- 
ation are  generally  understood,  will  in  many  instances 
prove  an  effectual  means  of  relief  in  cases  where  we 
have  few  or  no  others. 

As  soon  as  this  view  of  the  subject  presented  itself, 
I  was  led  to  inquire,  what  diseases  depend  on  a  failure 
of  nervous  power.  The  effect  on  the  stomach  and 
lungs  of  removing  part  of  the  eighth  pair  of  nerves 
answered  the  question  respecting  two  of  the  most  im- 
portant diseases  of  this  class.  The  reader  has  seen 
that  withdrawing  a  considerable  part  of  the  nervous 
powder  from  the  stomach  and  lungs  deranges  the  diges- 
tive powers,  and  produces  great  difficulty  of  breathing. 

When  the  effect  of  artificially  depriving  the  lungs 
of  a  considerable  part  of  their  nervous  power  is  care- 
fully attended  to,  it  will  be  found  in  all  respects 
similar  to  the  disease  I  have  here  termed  habitual 
asthma :  in  which  the  lungs  are  more  or  less  clogged 
with  phlegm,  and  the  breathing  is  constantly  op- 
pressed, better  and  worse  at  different  times,  but  never 
free,  and  these  symptoms  often  continue  to  increase, 
in  defiance  of  every  means  we  can  employ,  till  the 
patient  is  permanently  unfitted  for  all  the  active  duties 
of  life  ;  yet  the  failure  of  nervous  influence  may  not 
have  been  sufficient  to  produce  distended  liver,  the 
affection  of  the  lungs  coming  on  before  it  arrived  at 
the  degree  necessary  to  produce  this  effect. 

The  animal,  in  the  experiments  referred  to,  is  not 
affected  with  the  croaking  noise  and  violent  agitation 
which  generally  characterise  fits  of  spasmodic  asthma. 
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This  state  we  cannot  induce  artificially,  except  by 
means  which  lessen  the  aperture  of  the  windpipe.  It 
is  the  state  of  breathing  observed  in  habitual  asthma 
under  which  it  labours  ;  that  is,  a  uniformly-oppressed 
breathing  without  stertor.  The  stertorous  breathing 
in  sanguiferous  apoplexy  seems  always  to  arise  from  a 
contraction  of  the  passage  of  the  air  into  the  wind- 
pipe, and  evidently  arises  from  the  lessened  power  of 
the  nervous  influence,  because  I  found  the  applica- 
tion of  voltaic  electricity  immediately  relieve  it,  the 
stertorous  breathing  returning  on  discontinuing  the 
electric  power. 

The  reader  will  find,  from  the  facts  stated  in  the 
fourth  edition  of  my  Inquiry  into  the  Laws  of  the 
Vital  Functions,  that  both  the  oppressed  breathing 
and  the  collection  of  phlegm  occasioned  by  the  di- 
vision and  separation  of  the  divided  ends  of  the  eighth 
pair  of  nerves  may  be  prevented  by  causing  voltaic 
electricity  to  pass  through  the  lungs  ;  and  with  re- 
spect to  the  stomach,  that,  after  the  capability  of  its 
function  has  been  wholly  destroyed,  by  depriving  it 
of  part  of  its  nervous  power,  it  may  be  perfectly  re- 
stored, for  the  time,  by  the  same  influence.*  That 
voltaic  electricity  may  be  employed  with  safety  in  the 
human  body  we  know,  from  numberless  instances  in 
which  it  has  been  applied  to  it  in  various  ways. 

Such  are  the  circumstances  which  led  me  to  ex- 
pect relief  from  it  in  indigestion  and  habitual  asthma. 
The  first  trials  were  made  above  fi ve-and-tw en ty  years 
ago,  as  appears  from  the  paper  above  referred  to. 

*  The  result  of  the  trials  of  that  form  of  electricity  with  which 
we  have  been  most  familiar,  which  is  obtained  by  the  common 
electrical  machine,  were,  that  its  effects  in  disease  are  both  less 
considerable  and  more  transitory 
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The  results  in  many  instances  were  such  as  to  exceed 
my  expectations,  and  to  have  rendered  the  employ- 
ment of  the  remedy  pretty  general,  although  the  pre- 
cautions necessary  to  render  it  most  successful  are,  1 
believe,  very  little  attended  to.  What  these  are  I 
have  explained  more  particularly  in  the  seventh  edi- 
tion of  this  Treatise.  For  the  account  of  my  mode 
of  application,  and  the  means  of  protection  from  its 
unfavourable  effects,  I  also  beg  leave  to  refer  the 
reader  to  that  Treatise. 

In  it,  I  have  in  other  respects,  as  well  as  the  em- 
ployment of  voltaic  electricity,  applied  the  results  of 
the  inquiry  just  referred  to,  to  explain  the  nature  and 
improve  the  treatment  of  indigestion  and  its  conse- 
quences ;  and  have  been  gratified  by  reports  from 
practitioners  in  various  parts  of  the  kingdom  con- 
firming the  advantages  derived  from  the  plans  of 
treatment  thus  suggested ;  which,  with  the  circum- 
stance of  the  Treatise  having  undergone  seven  edi- 
tions, encourages  me  to  hope  that  my  labours  on  this 
part  of  the  subject  have  not  been  in  vain. 

It  is  reasonable  to  suppose,  that  its  having  been 
ascertained  that  a  power  which  we  are  at  all  times 
capable  of  commanding,  and  that  to  any  extent  that 
can  be  required,  having  been  ascertained  to  be  capa- 
ble of  all  the  functions  of  the  leading  power  of  the 
vital  system,  must,  if  judiciously  employed,  often  be 
of  eminent  service  in  the  practical  department  of  our 
profession  ;  and  such  has  been  the  result,  although 
its  good  effects  have  been  greatly  counteracted  by 
little  or  no  attention  having  generally  been  paid  to 
the  precautions  necessary  to  insure  its  most  beneficial 
effects. 

There  is  one  of  its  effects  the  extent  of  which  in 
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some  instances  has  been  very  unexpected.  It  is  evi- 
dent that  it  may  assist  the  organ  to  which  it  is  applied 
in  three  ways,  either  by  simply  supplying  the  nervous 
influence  where  it  is  defective,  in  which  case  its  ef- 
fects are  necessarily  temporary,  an  instance  of  which 
the  reader  has  seen  in  its  employment  in  apoplexy  ; 
or  by  exciting  the  brain  and  spinal  marrow  to  better 
action,  as  far  as  relates  to  the  diseased  part,  which 
better  action  remains  after  being  once  excited ;  or 
lastly,  by  restoring  to  the  ganglionic  nerves  of  the 
part  more  vigour  in  conveying  their  influence  to  the 
part  in  question.  Now  I  have  never,  with  the  ex- 
ception just  mentioned,  seen  its  eflPects  merely  tem- 
porary, although  they  are  much  more  so  in  some  cases 
than  in  others  ;  therefore  its  action  must  always  be 
more  or  less  by  one  of  the  last  two  means  ;  but  in 
some  cases  so  small  a  power  has  sometimes  produced 
so  great  an  effect,  that  it  can  only  be  explained  by 
supposing  that  its  operation  was  wholly  in  one  of 
these  ways. 

The  following  is  the  most  remarkable  case  of  this 
kind  which  has  occurred  to  me.  A  lady  of  about 
thii'ty  years  of  age  applied  to  me  for  the  removal  of 
permanently  oppressed  breathing.  She  had  never,  even 
when  she  was  a  child,  been  able  to  run  about  with 
her  companions,  on  account  of  shortness  of  breath,  as 
she  termed  it,  for  which  all  remedies  had  been  tried 
in  vain,  which,  as  she  advanced  in  life,  so  increased, 
that  she  could  not,  when  I  saw  her,  even  walk  up  hill 
without  much  suffering.  She  had  no  cough.  I  ad- 
vised no  medicine  for  her,  but  directed  the  moderate 
use  of  voltaic  electricity,  which  was  applied  in  my 
presence.  In  a  few  minutes  she  said  she  breathed 
with  more  ease  than  she  remembered  ever  to  have 
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done ;  but  the  most  unlooked-for  part  of  the  result 
was,  that  she  never  required  a  second  application  of 
the  remedy,  her  breath  remaining  as  free  as  in  the 
most  perfect  health,  so  that  she  could  not  only  walk, 
but  run  up  hill,  with  as  much  ease  as  other  people  ; 
and,  as  far  as  I  know,  the  effect  was  permanent,  as  I 
never  heard  anything  more  of  her,  which  I  certainly 
should  have  done  had  the  difficulty  of  breathing  re- 
turned. 

I  have  seen  some  similar  instances,  in  which  a  few 
applications  of  voltaic  electricity  produced  permanent 
relief  in  the  same  species  of  asthma  *,  but  no  other  so 
striking,  both  from  the  suddenness  of  the  cure,  and 
because  the  disease  appeared  to  have  been  born  with 
the  patient. 

*  Voltaic  electricity  has  little,  if  any,  effect  in  relieving  spas- 
modic asthma,  unless  it  is  complicated  with  habitual  asthma,  as  I 
have  defined  it  in  the  publications  referred  to,  which  sometimes 
happens  in  protracted  cases. 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did 
me  the  honour  to  publish  in  the  Philosophical  Transactions 
for  1836, 

The  powers  of  the  nervous  system,  properly  so 
called,  which  cooperate  with  the  muscular  fibre  in  all 
the  more  complicated  functions,  next  demand  our  at- 
tention ;  and  it  will  appear  that  there  is  no  other 
branch  of  physiology  in  which  the  generally  received 
opinions  have  been,  and  indeed  still  are,  so  much  at 
variance  with  simple  matter  of  fact. 

That  what  in  common  language  is  called  the  nerv» 
ous  system  embraces  two  distinct  sets  of  organs  is 
evident ;  because  not  only  do  the  functions  of  the 
sensorial  and  nervous  organs,  properly  so  called,  es- 
sentially differ  in  their  nature,  but,  as  we  shall  find, 
their  localities  also  are  different.  Now  it  has  gene- 
rally been  taught  that  the  nervous  functions,  properly 
so  called,  only  administer  to  those  of  the  sensorial 
power  ;  that  they  are  limited  to  the  conveyance  of 
impressions  to  and  from  the  sensorial  organs,  and  to 
the  excitement  of  the  muscles  of  voluntary  motion.* 

I  shall  in  the  first  place  inquire  into  the  nature  of 

*  See  in  the  Report  of  the  British  Association  for  the  Advance- 
ment of  Science  for  1833  a  paper  by  Dr.  Henry  of  Manchester; 
and  a  Dissertation  on  the  state  of  Medical  Science  from  the  termi- 
nation of  the  18th  century  to  the  present  time  by  Dr.  Allison^ 
Professor  of  the  Institutes  of  Medicine  in  the  University  of  Edin- 
burgh, in  the  Cyclopaedia  of  Practical  Medicine,  published  in  1834. 
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the  functions  of  the  nervous  system,  properly  so  called, 
and  then  endeavour  to  ascertain  to  what  parts  of  that 
system  the  powers  on  which  those  functions  depend 
belong. 

The  mere  structure  of  the  parts  might  have  led 
physiologists  to  suspect  that  the  organs  of  this  system 
possess  other  powers  than  those  just  enumerated.  We 
find  two  distinct  classes  of  nerves,  to  one  of  which  the 
functions  subservient  to  the  sensorial  powers  evi- 
dently belong,  and  it  has  never  been  proved  that  the 
other  at  all  partake  of  these  functions.  Besides,  it 
had  appeared  from  experiments  relating  to  this  second 
class  of  nerves,  although  their  results  were  differently 
reported  by  different  writers,  that  they  must  possess 
functions  of  a  wholly  different  nature. 

Such  were  the  circumstances  which  called  my  at- 
tention to  this,  as  it  were  superadded  class  of  nerves  ; 
and  T  think  it  will  appear  from  the  facts  I  am  about 
to  adduce,  both  what  are  their  functions,  which  we 
shall  find  much  more  complicated  than  those  of  the 
former  class,  and  why  the  results  of  the  experiments 
just  referred  to  have  been  so  differently  reported. 

The  peculiarity  of  structure  relating  to  these  nerves 
is,  that,  while  all  the  former  class  proceed,  either  from 
the  brain  or  spinal  marrow,  directly  to  the  parts  they 
influence  or  which  influence  them  ;  they  either  enter 
or  send  branches  which  enter  a  chain  of  protuberances 
called  ganglions,  from  which  nerves  are  sent  to  the 
parts  influenced  by  them.  Hence  they  are  termed 
ganglionic  nerves,  a  term,  however,  which  has  not 
been  employed  in  a  very  strict  sense  ;  because,  be- 
sides the  ganglions  just  mentioned,  which  receive 
nerves  from  different  parts  of  the  brain  and  spinal 
marrow,  there  are  other  protuberances  also  termed 
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ganglions,  which  are  formed  on  particular  nerves,  but 
which  appear  to  have  no  relation  to  any  nervous  fila- 
ments but  those  of  the  particular  nerve  to  which  they 
belong.  It  is  therefore  necessary  that  I  should  define 
the  sense  in  which  I  use  the  terms  ganglion  and 
ganglionic  nerve.  By  ganglion,  I  mean  a  nervous 
protuberance  which  receives  nerves  from  different 
sources ;  and  by  ganglionic  nerve,  a  nerve  which 
either  enters  or  sends  branches  to  such  ganglions,  or 
proceeds  from  them,  whether  it  have  or  have  not  any 
such  protuberance  belonging  to  itself.  It  may  be 
stated,  however,  that  there  is  reason  to  believe  that 
all  nerves,  having  such  protuberances,  contribute 
towards  forming  the  ganglions,  in  the  sense  in  which 
I  use  the  term.* 

One  of  the  most  evident  peculiarities  of  the  gan- 
glionic nerves,  in  the  sense  in  which  I  use  the  term, 
is,  that  while  the  cerebral  and  spinal  nerves  supply 
the  sensitive  organs  and  the  muscles  of  voluntary 
motion,  the  ganglionic  nerves  supply  the  muscles  of 
involuntary  motion  and  the  other  vital  organs. 

Haller,  finding  that  the  heart  cannot  be  influenced 
through  its  nerves  in  the  same  way  as  a  muscle  of 
voluntary  motion,  was  led  to  the  conclusion  that  the 
former  cannot  be  directly  influenced  through  the 
nerves.  But  M.  Le  Gallois  has  shown  that  he  was 
deceived  in  this  inference,  the  heart  being  immedi- 
ately subject  to  the  influence  of  the  spinal  marrow  ; 
and  the  latter  author  further  inferred  from  his  ex- 
periments that  the  spinal  marrow  is  not  only  capable 

*  See  my  paper  on  the  Functions  of  the  Nervous  System  in  the 
Philosophical  Transactions  for  1829,  which  was  republished  in  my 
treatise  On  the  Nature  of  Sleep  and  Death. 
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of  directly  influencing  the  heart  through  its  nerves,  but 
that,  through  the  same  channel,  it  bestows  on  both 
the  heart  and  blood-vessels  all  their  powers;  an  infer- 
ence refuted  both  by  experiments  already  referred  to, 
and  others,  an  account  of  which  appeared  in  the  Phi- 
losophical Transactions  for  1815,  and  has  since  been 
republished  in  my  Inquiry  into  the  Laws  of  the  Vital 
Functions ;  and  some  of  which  were,  at  the  request 
of  the  Royal  Society,  repeated,  with  the  same  results 
I  had  obtained,  by  Mr.  Clift,  Mr.  Clift's  confirmation 
of  them  being  published  in  the  same  volume  of  the 
Transactions. 

The  circumstance  of  the  brain  and  spinal  marrow 
only,  as  we  shall  find,  influencing  the  heart  under 
peculiar  circumstances  is  probably  the  cause  of  the 
fact,  ascertained  by  Haller,  that  it  cannot  be  excited 
through  its  nerves  in  the  same  way  as  a  muscle  of 
voluntary  motion,  an  observation  which  applies  to  all 
muscles  of  involuntary  motion,  a  want  of  attention  to 
which  has  misled  some  physiologists.* 

From  the  whole  of  the  experiments  which  have 
been  referred  to,  it  appears,  on  the  one  hand,  that 
neither  the  brain  nor  spinal  marrow  bestows  any  power 
on  the  heart  or  vessels  ;  but,  on  the  other,  that  each  of 
the  former  organs  is  equally  capable  of  directly  influ- 
encing both  (the  vessels  even  to  their  utmost  extremi- 
ties), and  that,  not  only  by  exciting  their  powers,  but 
also  by  impairing  and  even  wholly  destroying  them, 
according  to  the  nature  and  power  of  the  agent  oper- 
ating on  the  brain  or  spinal  marrow  ;  although,  in 
their  usual  functions,  the  heart  and  vessels,  like  the 

*  See  my  reply  to  MM.  Breschet  and  Milne-Edwards  in  the 
Philosophical  Transactions  for  1833,  entitled  Some  Observations 
relating  to  the  Function  of  Digestion. 
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other  muscles  of  involuntary  motion^  obey  neither  of 
these  organs,  but  agents  peculiar  to  themselves.* 

Thus  it  appeared  that  the  ganglionic,  like  the  cere- 
bral and  spinal  nerves  of  motion,  may  administer  to- 
wards the  contraction  of  the  muscular  fibre,  unless, 
what  1  conceive  to  be  more  probably  the  case,  al- 
though not  yet  ascertained,  branches  of  the  latter 
nerves  are  bound  up  in  the  same  sheath  with  the 
ganglionic  nerves  t,  as  we  shall  find  there  is  reason 
to  believe  is  the  case  with  respect  to  the  nerves  of 
sensation.  Physiology  has  been  much  indebted  to  the 
experiments  of  Sir  Charles  Bell,  M.  Majendie,  and 
Mr.  Mayo,  from  which  it  appears  that  the  nerves  of 
motion  and  those  of  sensation,  although  often  bound 
up  in  the  same  sheath,  are  distinct  nerves,  having 
different  origins. 

What  are  the  functions  which  are  peculiar  to  the 
ganglionic  nerves,  in  the  sense  in  which  I  use  that 
term  ? 

This  question  is  answered  respecting  one  of  the 
most  important  of  the  vital  functions,  the  process  of 
secretion,  in  papers  published  in  the  Philosophical 
Transactions  for  1815  and  1822,  and  republished  in 
the  last  edition  of  my  Inquiry  into  the  Laws  of  the 
Vital  Functions. 

It  appears  from  the  experiments  detailed  in  those 
papers,  that  when  part  of  the  eighth  pair  of  nerves  in 
their  passage  along  the  neck  is  removed,  or  these 

*  See  two  of  my  papers  published  in  the  Philosophical  Trans- 
actions for  1815,  and  republished  in  my  Inquiry  into  the  Laws  of 
the  Vital  Functions. 

f  It  now  appears,  from  what  is  said  in  subsequent  volumes  of 
the  Philosophical  Transactions,  and  in  the  fourth  edition  of  my 
Treatise  on  the  Laws  of  the  Vital  Functions,  that  this  is  not  the  case. 


264 


APPENDIX,   NO.  I. 


nerves  are  divided,  and  one  end  of  either  portion  is 
raised  from  its  place,  the  secretion  of  a  gastric  juice 
soon  begins  to  fail  in  its  properties ;  and  if  the  ani- 
mal survives  for  a  certain  time,  the  contents  of  the 
stomach  are  found  not  only  undigested,  but  quite  dry, 
proving  that  there  had  been  no  secretion  from  it  what- 
ever for  some  time. 

From  these  experiments  we  also  learn  how  it  has 
happened  that  such  various  accounts  of  the  effects  in 
the  stomach  of  dividing  the  eighth  pair  of  nerves  is 
given  by  different  experimentalists  ;  because  it  was 
found  that  digestion  was  more  or  less  completely  in- 
terrupted in  proportion  as  the  divided  ends  of  the 
nerves  were  kept  at  a  considerable  distance  from  each 
other.  Even  when  the  distance  was  a  quarter  of  an 
inch,  provided  the  divided  ends  were  no  otherwise 
displaced  than  in  consequence  of  the  retraction  of 
the  nerve  on  its  division,  digestion,  although  more  or 
less  deranged,  was  not  interrupted,  a  subject  to  which 
I  shall  have  occasion  to  recur.  Now  as  this  was  a  point 
which  never  particularly  demanded  attention,  accident 
must  always  have  more  or  less  influenced  the  result. 

But  secretion  is  not  the  only  vital  function  that  is 
influenced  by  the  division  and  separation  of  the  di- 
vided ends  of  the  eighth  pair  of  nerves  in  the  neck. 
It  appears  from  experiments  detailed  in  my  paper,  pub- 
lished in  the  Philosophical  Transactions  for  18^7,  and 
republished  in  my  treatise  On  the  Nature  of  Sleep  and 
Death,  that,  under  such  circumstances,  all  the  assimi- 
lating functions  are  so  deranged,  that  in  many  parts 
of  the  lungs,  in  the  space  of  fifteen  or  twenty  hours, 
not  a  vestige  of  their  healthy  structure  remains. 

Such  it  appears  are  the  effects  on  the  stomach  and 
lungs  of  depriving  them  of  a  considerable  portion  of 
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the  influence  of  the  brain.  They  are  organs  well 
adapted  for  such  observations.  In  the  stomach  we 
have  certain  means  of  judging  of  any  considerable 
deviation  in  the  process  of  secretion  ;  and  from  the 
peculiar  structure  of  the  lungs,  they  are  well  adapted 
for  observations  on  changes  of  structure.  That  the 
effects  are  proportioned  to  the  degree  in  which  the 
influence  of  the  brain  is  withdrawn,  appears  from 
comparing  those  of  dividing  and  separating  the  di- 
vided ends  of  one  or  both  nerves. 

It  is  not  however  to  the  brain  alone  that  similar 
observations  apply,  for  it  was  found  that  depriving 
the  stomach  and  lungs  of  the  influence  of  the  spinal 
marrow  is  attended  with  the  same  effects.  When  the 
lumbar  portion  of  this  organ  was  destroyed,  the  func- 
tions of  the  stomach  and  lungs  and  the  structure  of 
the  latter  were  as  much  impaired  as  by  the  division 
and  separation  of  the  divided  ends  of  one  of  the  eighth 
pair  of  nerves  ;  and  when  the  lower  half  of  the  spinal 
marrow  was  destroyed,  as  much,  as  by  the  division 
and  separation  of  the  divided  ends  of  both  those 
nerves.* 

It  thus  appears  that  the  powers  on  which  the  se- 
creting and  assimilating  functions  depend  reside  in 
the  brain  and  spinal  marrow,  and  equally  in  these 
organs  ;  nor  does  either  of  them  act  through  the  other 
in  influencing  the  vital  organs,  as  the  brain  is  found 
to  do  through  the  spinal  marrow  in  influencing  many 
of  the  muscles  of  voluntary  motion,  the  heart  and 
vessels  in  every  part  being  equally  influenced  by  agents 
acting  either  on  the  brain  or  spinal  marrow,  when  the 

*  See  my  Inquiry  into  the  Laws  of  the  Vital  Functions, 
Part  II. 
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other  has  been  removed,  as  while  both  with  all  their 
connections  remain.* 

The  question  which  next  presents  itself  is,  how  far 
are  they  assisted  in  these  offices  by  the  nerves,  gan- 
glions, and  plexuses  ?  From  which  many  have  sup- 
posed that  the  nervous  influence  bestowed  on  the 
vital  organs  is  wholly  derived. 

In  a  paper  published  in  the  Philosophical  Trans- 
actions for  1833,  and  republished  in  my  treatise  On 
the  Nature  of  Sleep  and  Death,  I  have  entered  into 
this  question  at  great  length,  where  such  observations 
and  experiments  will  be  found,  as  far  as  I  am  capable 
of  judging,  as  render  the  following  inferences  unavoid- 
able :  — That  the  ganglions,  plexuses,  and  their  nerves, 
in  no  degree  contribute  to  the  formation  of  the  nerv- 
ous influence ;  the  spinal  and  cerebral  nerves  being 
merely  the  means  of  conveying  the  influence  of  the 
parts  of  the  brain  and  spinal  marrow  from  which  they 
proceed,  and  of  conveying  to  these  organs  the  in- 
fluence of  impressions  made  on  their  extremities  ; 
while  the  ganglions  and  plexuses  with  their  nerves  are 
only  the  means  of  combining  the  influence  of  all  parts 
of  the  brain  and  spinal  marrow,  through  all  parts  of 
which  the  organs  of  the  nervous  power,  properly  so 
called,  are  distributed ;  the  nerves  proceeding  from 
the  ganglions  and  plexuses  being  the  means  of  con- 
veying this  combined  influence  to  the  muscles  of  in- 
voluntary motion  and  the  other  vital  organs. 

The  question  here  arises,  for  what  purpose  is  the 
influence  of  every  part  of  the  brain  and  spinal  marrow 
thus  combined  to  be  bestowed  on  these  organs  ? 

This  question  is  answered  by  the  experiments  just 
referred  to,  which  prove  that  the  influence  of  every 

*  See  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  Part  II. 
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part  of  the  brain  and  spinal  marrow  is  necessary  to 
the  due  performance  of  the  functions  of  secretion  and 
assimilation  ;  and  by  other  facts  to  which  I  shall  have 
occasion  to  refer,  which  prove  the  necessity  of  the 
muscles  of  involuntary  motion  being  under  the  con- 
trol of  the  same  power,  on  which  these  functions 
depend. 

All  of  them,  as  we  have  just  seen,  fail  when  any 
considerable  part  of  the  influence  either  of  the  brain 
or  spinal  marrow  is  withdrawn,  the  failure  of  function 
being  proportioned  to  the  degree  in  which  the  influ- 
ence of  either  is  withdrawn,  proving  that  the  influ- 
ence of  every  part  of  them  is  essential  to  the  due 
performance  of  those  functions.* 

Important  and  extensive  as  these  functions  are, 
there  is  still  another,  hardly  less  so,  dependent  on  the 
powers  of  the  nervous  system,  properly  so  called. 
Sir  Benjamin  Brodiet  proved  by  direct  experiment 
many  years  ago,  that  animal  temperature  is  under  the 
influence  of  the  nervous  system,  and  various  observ- 
ations evince  that  a  debilitated  state  of  the  brain  is 
accompanied  with  a  diminished  temperature. 

I  made  many  experiments  on  this  subject  detailed 
in  my  Inquiry  into  the  Laws  of  the  Vital  Functions, 
from  which  it  appears  that  in  this,  as  in  all  the  other 
vital  functions,  the  spinal  marrow  shares  with  the 
brain.  If  the  power  of  either  organ  be  impaired,  the 
temperature  sinks  in  precisely  the  same  proportion  as 
the  secretions  are  deranged.  A  particular  organ  may 
be  deranged  by  preventing  its  due  supply  of  nervous 

*  See  my  papers  which  appeared  in  the  Philosophical  Transac- 
tions for  1815  and  1827,  and  my  Inquiry  into  the  Laws  of  the 
Vital  Functions,  Part  II. 

f  See  the  Philosophical  Transactions  for  1812  and  1814. 
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influence,  and  there  may  be  no  general  diminution  of 
temperature.  The  due  nervous  influence  is  prevented 
reaching  the  particular  organ,  but  there  is  no  diminu- 
tion of  the  power  of  the  brain  or  spinal  marrow. 
When,  on  the  other  hand,  the  power  of  either  of 
these  organs  is  impaired,  there  is  an  immediate  di- 
minution of  temperature. 

When  the  lower  half  of  the  spinal  marrow  was  de- 
stroyed, the  animal  shivered,  and  would  probably 
soon  have  died  of  cold  if  it  had  not  been  kept  in  a 
high  temperature;  and  even  when  the  lumbar  portion 
alone  was  destroyed,  a  considerable  but  less  diminu- 
tion of  temperature  ensued.* 

Thus  it  appears,  from  the  whole  of  the  facts  which 
have  been  referred  to,  that  on  an  influence  derived 
from  the  brain  and  spinal  marrow,  and  not  from  any 
part,  but  from  the  whole  of  these  organs,  the  secreting 
and  more  immediately  assimilating  functions  and  the 
maintenance  of  animal  temperature  depend.  This 
influence,  therefore,  performs  a  still  more  important 
part  in  the  vital  than  in  the  sensitive  functions.  In 
the  latter  we  find  it  acting  only  a  subordinate  part ; 
while  in  the  former  it  must  be  regarded  as  the  great 
agent,  to  which  all  others  employed  are  subservient. 

Has  the  nervous  influence  any  immediate  depend- 
ence on  any  of  the  other  powers  of  the  animal  frame  ? 

The  muscular,  we  have  seen,  has  no  immediate  de- 
pendence on  the  nervous  power,  the  only  power  on 
which  its  immediate  dependence  can  be  supposed. 
In  like  manner  the  sensorial  is  the  only  power  on 
which  any  immediate  dependence  of  the  nervous 
power  can  be  supposed. 

*  See  my  Inquiry  into  the  Laws  of  the  Vital  Functions,  Part  II. 
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I  made  an  extensive  set  of  experiments,  detailed 
in  my  Inquiry  into  the  Laws  of  the  Vital  Functions, 
to  which  I  shall  soon  have  occasion  to  refer  more 
particularly,  from  v^hich  it  appears  that  all  the  func- 
tions of  the  nervous  power,  properly  so  called,  survive 
the  removal  of  the  sensorial  power,  with  the  exception, 
of  course,  of  those  in  which  that  power  is  associated 
with  it.  After  the  removal  of  the  sensorial  power  the 
nervous  influence  is  still  capable  of  all  its  other  func- 
tions. It  is  still  capable  of  exciting  the  muscles  both 
of  voluntary  and  involuntary  motion,  of,  for  a  short 
space  of  time,  forming  the  secreting  fluids,  performing 
the  various  functions  of  assimilation,  so  far  as  to 
preserve  the  structure  of  parts  where  it  would  other- 
wise  have  been  impaired,  and,  to  a  certain  degree,  of 
maintaining  animal  temperature.  The  nervous,  like 
the  muscular  power,  therefore,  is  an  independent 
power,  having  its  seat  in  its  own  organs,  and  having 
no  other  dependence  on  the  other  powers  of  the 
living  animal  than  for  the  due  structure  of  those  or- 
gans. 

Such  are  the  powers  of  the  nervous  and  muscular 
systems  of  the  more  perfect  animals,  and  the  seat  and 
functions  of  these  powers. 

They  possess,  however,  two  other  sources  of  power, 
for  the  sensorial  power  and  the  powers  of  the  living 
blood  have  no  immediate  dependence  on  either  of  the 
former  powers,  or  on  each  other. 

That  the  only  dependence  of  the  sensorial  power  is 
for  the  maintenance  of  its  organs  is  evident  on  the 
most  cursory  view  of  the  animal  economy.  The 
nature  of  the  functions  of  that  power  alone  evinces 
that  the  living  animal  possesses  no  others  from  which 
it  can  be  derived  ;  and  that  the  powers  of  living  blood 
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have  no  direct  dependence  on  its  other  powers  is 
proved  by  the  fact,  that  the  blood  retains  its  vital 
properties  after  it  is  separated  from  the  body.* 

With  respect  to  the  locality  of  the  latter  powers, 
the  powers  of  the  living  blood,  it  appears  from  the 
fact  just  stated,  existing  in  itself,  must  be  coextensive 
with  the  functions  of  secretion  and  assimilation.  At 
first  view  it  would  appear  that  the  functions  of  the 
sensorial  power,  like  those  of  the  living  blood,  per- 
vade every  part  of  the  system  ;  the  power  of  sensation 
seems  to  pervade  the  whole  frame.  On  observing  the 
phenomena  with  more  care,  however,  we  find  the  seat 
of  the  sensorial  power  confined  to  a  small  space,  when 
we  compare  it  with  that  of  the  nervous  power,  properly 
so  called,  the  organs  of  which  we  have  seen  pervade 
the  whole  of  the  brain  and  spinal  marrow. 

The  nerves  of  sensation  in  which  are  included,  of 
course,  the  nerves  of  the  external  senses,  and  the  im- 
mediate organs  of  the  sensorial  powers  are  not  parts 
of  the  same  organ,  but  distinct  parts,  having  different 
localities,  and  performing  functions  of  a  wholly  dif- 
ferent nature  ;  that  is,  the  sensorium  does  not  per- 
vade the  whole  system,  but  belongs  to  particular 
parts.  To  what  parts  has  never  been,  correctly  as- 
certained, but  we  know  that  in  man  they  are  con- 
fined to  certain  parts  of  the  brain,  with  little  if  any 
participation  by  the  spinal  marrow  ;  although  in  some 
of  the  inferior  animals  the  spinal  marrow  largely  par- 
takes of  them,  — a  proof  that  the  sensorium  is  not,  as 
some  have  supposed,  confined  to  a  physical  point,  but 
is  of  a  considerable  extent. 

*  See  Mr.  Hunter's  experiments  on  the  Blood,  and  the  experi- 
ments detailed  in  the  last  chapter  of  the  second  part  of  my  Inquiry 
into  the  Laws  of  the  Vital  Punctions. 
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Our  sensations  are  referred  to  certain  parts  of  the 
body  by  experience  alone.  Hence  the  well-known 
facts  that  infants  are  not  aware  of  the  parts  of  the 
body  in  which  the  cause  of  any  sensation  originates ; 
and  when  a  limb  has  been  lost,  at  whatever  part  the 
separation  is  made,  we  continue  to  refer  to  the  lost 
part  sensations  excited  by  causes  affecting  the  nerves 
of  the  stump. 

The  function  of  the  nerves  of  sensation  has  relation 
to  the  sensorial  organs  alone.  The  influence  they 
convey  is  the  means  by  which  the  sensorium  is  im- 
pressed by  distant  parts,  and  such  is  their  only  func- 
tion. 

The  more  perfect  animals  then  possess  four  distinct 
powers,  having  no  direct  dependence  on  each  other, 
but  each  we  shall  find  indirectly  dependent  on  the 
other  three,  namely,  for  the  maintenance  of  its  or- 
gans. 

I  am  now  to  inquire  how  far  we  can  advance  in 
determining  the  nature  of  these  powers,  how  far  they 
are  peculiar  to  the  living  animal,  or  the  same  which 
operate  in  other  parts  of  nature. 

We  are  in  the  habit  of  regarding  life  as  a  power  of 
peculiar  mystery,  but  do  we  find  any  other  principle  of 
action  less  mysterious  ?  It  is  not  the  principle,  but  its 
properties,  which  are  the  objects  of  our  senses.  A 
knowledge  of  the  former  is  not  merely  beyond  the 
limits,  but  the  nature  of  our  minds.  Do  we  know 
more  of  the  principle  of  electricity  or  gravitation  than 
of  life,  or  is  there  more  uncertainty,  for  example, 
in  noting  the  property  of  resistance  to  fermentation 
and  congelation  than  properties  of  any  other  de- 
ft 


APPENDIX,   NO.  I. 


scription  ?  It  is  not  that  the  nature  of  life  is  more  ob- 
scure than  that  of  any  other  principle  of  action,  all  are 
equally  so,  but  that  its  phenomena,  being  more  varied 
and  bearing  less  analogy  to  those  of  other  principles 
than  these  bear  to  each  other,  are  less  familiar  objects 
of  contemplation. 

The  subject  thus  appears  invested  with  an  obscurity 
which  is  not  peculiar  to  it,  and  the  perplexity  has 
been  increased  by  vain  attempts  to  remove  it ;  at- 
tempts on  principles  having  no  relation  to  the  laws 
by  which  the  phenomena  of  life  are  regulated.  What 
possible  relation  can  the  laws  of  mechanics,  or  any 
other  principle  which  operates  in  the  inanimate  world, 
bear  to  the  phenomena  of  life,  properly  so  called  ?  It 
is  as  much  a  distinct  principle  as  any  of  those  which 
operate  in  that  world,  and  the  same  method  which 
leads  to  a  knowledge  of  other  sciences  must  guide  us 
here.  There  are  no  means  but  a  study  of  its  pheno- 
mena by  which  we  can  attain  a  knowledge  of  life, 
that  is,  of  its  properties,  the  only  knowledge  we  can 
attain  of  any  principle  of  action.  But  if  our  object  be 
to  attain  a  correct  knowledge  of  it,  we  must  first 
determine  with  accuracy  what  are  the  phenomena  of 
life  ;  for,  in  the  complicated  functions  of  the  living 
animal,  it  requires  not  a  little  patience,  labour,  and 
circumspection,  to  distinguish  what  part  depends  on 
vital  powers  properly  so  called  ;  and  what,  on  a  modi- 
fication of  the  powers  of  inanimate  nature.  Even  the 
most  cursory  view  must  convince  us  that  many  of  the 
functions  of  the  living  animal  partake  of  the  latter 
powers. 

Respiration  is  performed,  that  is,  the  air  is  drawn 
into  and  expelled  from  the  lungs,  by  means  which  act 
on  the  same  prmciple  as  the  bellows.    The  blood  in 
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the  circulation  moves  on  the  same  principle  as  the 
water  in  a  set  of  water-pipes.  It  obeys  a  propelling 
force,  and  is  subjected  to  the  same  laws  of  gravitation. 
The  motion  of  our  limbs  is  effected  by  the  same  me- 
chanical laws,  by  which  bodies  are  put  in  motion  in 
the  external  world.  Here,  as  in  inanimate  nature, 
velocity  can  only  be  obtained  by  the  sacrifice  of 
power.  Similar  observations  apply  to  the  various 
processes  of  secretion  and  assimilation.  We  can 
trace  in  these  processes,  the  same  chemical  laws 
which  obtain  in  the  laboratory  of  the  chemist ;  but 
there  is  at  the  same  time  in  all  the  foregoing  func- 
tions something  more  in  operation,  analogous  to 
which  we  find  nothing  in  inanimate  nature. 

The  force  indeed  by  which  the  air  is  drawn  in  and 
expelled  in  respiration  operates  on  the  same  prin- 
ciple as  in  the  bellows  ;  but  the  powers  by  which  the 
machinery  is  worked  are  the  contractile  power  of  the 
muscular  fibre,  and  the  power  of  the  nerves  by  which 
it  is  excited.  The  motion  of  the  blood  depends  on 
the  same  principle  as  that  of  the  water  in  its  pipes, 
but  it  is  the  contractihty  of  the  muscular  fibre  which 
supplies  the  moving  power.  The  same  observation 
applies  to  the  motion  of  the  various  members  of  our 
body. 

In  like  manner,  in  the  processes  which  maintain 
the  organs  of  all  these  functions,  and  effect  the  sepa- 
ration of  those  parts  of  them  which  have  become  use- 
less, and  therefore  noxious,  while  we  trace  the  same 
chemical  laws  which  operate  in  other  parts  of  nature, 
we  can  perceive  that  they  are  constantly  modified  by 
the  powers  peculiar  to  the  living  animal ;  for  it  is 
not  only  impossible  by  any  chemical  arrangement  to 
produce  the  same  results  in  inanimate  nature,  but 
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even  by  the  principles  which  regulate  its  phenomena, 
to  trace  all  the  steps  by  which  they  are  effected.  We 
can  neither,  for  example,  imitate  the  process  by  which 
the  temperature  of  living  blood  is  raised  above  that 
of  the  surrounding  medium,  nor,  on  the  principles  of 
the  chemistry  of  inanimate  nature,  trace  all  its  steps. 
No  position  can  be  more  erroneous  than  that  the 
chemical  processes  of  the  living  animal  depend  alone 
on  the  same  laws  with  those  of  inanimate  nature.  The 
properties  of  life  are  as  peculiarly  its  own  as  the  pro- 
perties of  gravitation. 

I  am  now  to  attempt  to  draw  the  line  of  distinction 
between  the  powers,  which  the  living  animal  pos- 
sesses in  common  with  inanimate  nature,  and  those 
peculiar  to  itself 

With  respect  to  its  mere  mechanical  powers  to 
which  I  have  just  had  occasion  to  refer,  there  can  be 
but  one  opinion,  that  they  are  powers  common  to  the 
living  animal  and  inanimate  nature  ;  but  with  respect 
to  the  powers  we  have  been  more  particularly  con- 
sidering, all  of  which  appear  at  first  view  to  be  powers 
peculiar  to  the  former,  the  question  is  not  so  easily 
answered.  Until  it  is  answered,  however,  it  is  evident 
that  we  cannot  draw  the  line  which  correctly  separates 
the  phenomena  of  life  from  those  which  result  from 
other  principles  of  action,  a  line  essential  to  an  ac- 
curate view  of  the  properties,  that  is,  to  a  knowledge 
of  that  principle. 

The  question  which  I  am  here  to  consider,  then,  is, 
how  far  are  the  sensorial,  nervous,  and  muscular 
powers,  and  the  powers  of  living  blood  peculiar  to 
the  living  animal,  or  possessed  by  it  in  common  with 
inanimate  nature  ? 
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It  requires  but  little  consideration  to  answer  the 
question  respecting  the  sensorial  and  muscular  powers, 
and  the  powers  peculiar  to  the  living  blood.  Where 
do  we  find  in  inanimate  nature  a  power  which  can  be 
mistaken  for  any  of  them  ?  But  even  the  most  cur- 
sory review  of  the  functions,  which,  it  appears  from 
the  experiments  above  referred  to,  are  those  of  the 
nervous  power  properly  so  called,  makes  us  pause. 
That  the  oxygen  and  carbon  of  the  blood  combine  by 
the  same  agency  as  in  the  laboratory  of  the  chemist, 
is  a  position  too  probable  to  be  hastily  dismissed  ; 
and  if  such  be  the  case,  to  what  other  functions 
of  the  nervous  influence  will  the  same  observation 
apply  ? 

The  following,  it  appears  from  experiments  above 
referred  to,  comprehend  the  nervous  functions  pro- 
perly so  called. 

1.  The  excitement  of  the  muscles  of  voluntary 
motion  in  all  their  functions. 

2.  The  excitement  of  the  muscles  of  involuntary 
motion  in  some  of  their  functions. 

.3.  The  maintenance  of  the  processes  on  which 
animal  temperature  depends. 

4.  The  formation  of  the  various  secreted  fluids. 
And 

5.  The  more  immediate  processes  of  assimilation 
by  which  the  structure  of  our  various  organs  is  both 
effected  and  maintained.  Of  these  functions,  the 
excitement  of  the  muscles  alone  is  the  only  one 
which  may  be  supposed  to  be  the  effects  of  either  a 
chemical  or  mechanical  agent. 

In  all  the  healthy  functions  of  life,  however,  in 
which  the  muscular  power  is  employed,  the  stimulus 
which  excites  it,  if  we  except  the  mere  power  of  dis- 
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tention,  appears  to  be  of  the  former  description 
Even  those  stimulants  which  maintain  the  functions 
of  the  aHmentary  canal,  which,  remotely  depending 
on  the  stimulus  of  the  food,  may  at  first  view  be 
supposed  to  be  the  effect  of  a  mechanical  agent,  ap- 
pear to  be  wholly  of  a  chemical  nature.  The  ingesta 
will  not  excite  a  secretion  of  gastric  juice  unless  they 
possess  chemical  properties  of  a  certain  description, 
and  the  muscular  coat  of  the  stomach  is  not  duly  ex- 
cited unless  the  food  has  been  converted  into  a 
healthy  chyme,  the  formation  of  which,  it  appears 
from  direct  experiments,  depends  on  the  healthy  state 
of  the  influence  supplied  by  the  brain  and  spinal  mar- 
row.* In  like  manner,  the  healthy  action  of  the  in- 
testines, as  appears  from  a  thousand  observations,  can 
only  be  maintained  when  their  healthy  stimulant  has 
been  duly  prepared  by  the  additional  chemical  pro- 
cesses which  take  place  in  the  duodenum  ;  which 
also  depend  on  the  influence  supplied  by  the  brain 
and  spinal  marrow.  It  is  evident  that  all  the  other 
functions  just  enumerated  are  of  a  chemical  nature. 
It  thus  appears  that  all  the  nervous  functions  are 
chemical  processes,  and  consequently  that  there  may 
be  an  expectation  of  finding  an  agent  in  inanimate 
nature  capable  of  them. 

It  was  found  that  in  proportion  as  the  nervous  in- 
fluence, properly  so  called,  is  withdrawn,  all  these 
processes  fail.  It  is  evident,  therefore,  that  on  this  in- 
fluence the  changes  observed  depend.  Whatever  there- 
fore that  influence  may  be,  all  its  functions  in  their 
general  nature  are  identical  with  the  effects  of  the 

*  Philosophical  Transactions  for  1815  and  1822;  and  Inquiry 
into  the  Laws  of  the  Vital  Functions,  Part  II. 


APPENDIX,   NO.  I. 


247 


chemical  agent,  whatever  that  agent  may  be,  which 
operates  in  inanimate  nature.  This  step  therefore 
appeared  to  be  gained.  Further  reasoning,  however, 
was  unnecessary,  because  it  w^as  not  difficult  to  sub- 
mit the  question  to  the  test  of  direct  experiment. 

I  was  thus  led  to  consider  what  power  of  inanimate 
nature  it  was  most  probable  might  be  successfully  sub- 
stituted for  the  nervous  influence. 

An  important  point  had  been  ascertained.  It  had 
been  found  that  of  all  the  powers  of  inanimate  nature, 
voltaic  electricity  is  most  capable  of  the  excitement 
of  the  muscular  fibre,  that  is,  of  one  of  the  functions 
of  the  nervous  influence.  This  indeed  went  but  a 
short  way  towards  establishing  the  identity  of  the  two 
powers,  so  many  other  stimulants  being  capable  of 
exciting  that  fibre.  It  is  not  to  be  overlooked,  how- 
ever, that  feeble  as  this  argument  is  towards  proving 
the  identity  of  the  nervous  influence  and  voltaic  elec- 
tricity, it  is  powerful  respecting  the  general  nature  of 
that  influence ;  because  on  the  supposition  of  the 
nervous  influence  being  a  vital  power,  properly  so 
called,  we  have  here  a  vital  power  possessing  a  pro- 
perty in  common  with  a  thousand  inanimate  agents. 
Is  there  any  unequivocal  instance  in  which  any  of 
the  properties  of  a  vital  principle,  properly  so  called, 
is  not  essentially  different  from  those  of  any  of  the 
principles  of  inanimate  nature  ?  On  the  whole,  the 
property  in  question  was  sufficient  to  suggest  the  trial 
how  far  voltaic  electricity  is  capable  of  the  other  func- 
tions of  the  nervous  influence. 

No  hope  of  success  of  course  could  be  entertained 
unless  the  artificial  agent  were  employed  under  the 
same  circumstances  under  which  the  nervous  influ- 
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ence  operates ;  that  is,  while  the  structure  of  the 
organs  is  entire,  and  their  vital  properties  unimpaired. 

Under  such  circumstances  I  substituted  it  for  the 
nervous  influence  in  the  various  functions  of  secretion 
and  assimilation  with  success.  It  was  admitted  by 
those  who  witnessed  the  results,  that  these  functions 
were  as  effectually  performed  by  it  as  by  that  influence 
itself ;  and  the  experiments  were  afterwards  publicly 
repeated  both  in  London  *  and  Paris  t,  in  the  latter 
on  a  great  variety  of  animals,  and  in  all  instances 
with  the  same  results.  In  the  first  of  my  papers 
published  in  the  Philosophical  Transactions  for  1829, 
entitled  Some  Observations  relating  to  the  Function 
of  Digestion,  several  circumstances  are  enumerated 
which  it  is  necessary  to  keep  in  view  in  conducting 
such  experiments. 

Only  one  of  the  functions  of  the  nervous  influence 
now  remained  which  had  not  been  effected  by  voltaic 
electricity,  the  process  by  which  animal  temperature 
is  maintained.  For  the  purpose  of  determining  how 
far  it  is  capable  of  this  function,  it  was  judged  the 
most  satisfactory  means  to  expose  the  living  blood  to 
its  effects,  both  in  its  arterial  and  venous  state.  If 
voltaic  electricity  operate  on  the  same  principle  as  the 
nervous  influence,  it  will  raise  the  temperature  of  the 
former,  but  not  of  the  latter,  which  has  already  under- 

*  The  Journal  of  the  Royal  Institution  of  London  for  1822.  See 
also  the  London  Medical  and  Physical  Journal  for  May,  1820, 
vol.  xliii.  p.  385. 

-j-  De  rinfluence  du  Systeme  Nerveux  sur  la  Digestion  Sto- 
machale;  par  MM.  Breschet,  D.  M.  P.,  Chef  de  Travaux  Anato- 
miques  de  la  Faculte  de  Medecine  de  Paris,  &c. ;  H.  Milne-Ed- 
wards, D.M.P. ;  et  Vavasseur,  D.  M.  P.  (Memoire  lu  a  la  Society 
Philomatique,  la  2^  Aout,  1823.)  Extrait  des  Archives  Gene- 
rales  de  Medecine,  Aout,  1823. 
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gone  the  operation  of  that  influence.  Such  was  found 
to  be  the  case.  The  arterial  blood  immediately  rose 
several  degrees  on  coming  into  contact  with  the  vol- 
taic wires,  but  there  was  no  increase  of  temperature 
in  the  venous  blood,  although,  in  both  instances,  the 
blood  was  subjected  to  them  as  it  flowed  from  the 
vessels,  it  having  appeared  from  previous  experiments 
that  the  delay  of  even  a  few  minutes,  although  no  ap- 
parent change  had  taken  place  in  the  blood,  and  no 
elastic  fluid  had  been  disengaged  from  it,  prevented 
any  rise  of  temperature  ;  so  rapidly  do  some  of  the 
properties  of  living  blood  undergo  a  change  after  its 
removal  from  the  vessels.* 

Such  being  the  facts,  I  could  no  longer  doubt  that 
the  nervous  influence  and  voltaic  electricity  are  powers 
of  a  similar  nature,  and  it  appeared  to  me  that  this 
would  be  most  convincingly  illustrated,  by  causing 
the  nervous  influence  to  pass  through  other  conduc- 
tors than  the  nerves ;  because  such  a  fact  would,  in- 
dependently of  all  others,  prove  that  it  is  not  a  vital 
power  properly  so  called,  it  being  acknowledged  on 
all  sides  that  no  such  power  admits  of  separation 
from  the  texture  to  which  it  belongs  in  the  living 
animal. 

With  this  view  I  made  many  vain  attempts,  and 
hardly  escaped  the  ridicule  of  my  associates  for  ex- 
pecting that  the  nervous  influence  could  exist  in  any 
texture  but  that  to  which  it  belongs  in  the  living 
animal. 

In  the  third  edition  of  my  Inquiry  into  the  Laws 
of  the  Vital  Functions,  the  reader  will  find  the  cir- 
cumstances detailed  which  led  to  the  successful  ex- 


*  See  the  second  part  of  my  Inquiry  into  the  Laws  of  the  Vital 
Functions  ;  Experiments  80,  81,  82,  83,  84,  and  85. 
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periment,  the  result  of  which  was  publicly  confirmed 
both  in  London  and  Paris  ;  and  those  who  in  the 
first  instance  ridiculed  my  expectations,  joined  me  in 
stating  that  such  is  the  fact. 

The  cause  of  failure  in  my  first  experiments  on  this 
subject,  was  the  circumstance  of  having  made  a  wrong 
choice  of  the  nerve  on  which  I  operated,  which  was  a 
nerve  of  voluntary  motion. 

It  will  appear  on  reflection  that  this  was  a  wrong 
choice.  Before  we  can  expect  that  the  nervous  in- 
fluence can  be  made  to  pass  through  any  other  con- 
ductor than  that  to  which  it  belongs  in  the  animal 
body,  there  must  exist  a  powerful  cause  soliciting  it 
to  some  particular  point.  In  a  muscle  of  voluntary 
motion  there  can  be  no  such  cause.  The  nervous  in- 
fluence is  not  attracted  to  the  muscle,  it  is  sent  to  it 
by  an  act  of  the  sensorium,  carried  into  effect  by  the 
powers  of  the  nervous  organs,  which  are  subjected  to 
its  influence  ;  those  organs  which,  on  the  one  hand, 
prepare  that  influence,  and  those  which,  on  the  other, 
convey  it  when  duly  prepared.*  The  muscle  is  al- 
together passive  till  the  influence  is  applied  to  it. 
But  the  case  is  wholly  different  with  respect  to  many 
of  the  organs  which  contribute  to  the  functions  of  the 
ganglionic  system.  We  know  from  direct  observation 
that  in  many  of  them,  there  is  a  cause  continually 
operating,  which  solicits  the  nervous  influence  to 
them. 

In  these  organs  the  living  blood  and  nervous  in- 
fluence cooperate  in  the  functions  of  secretion  and 
assimilation  ;  and  it  is  an  acknowledged  fact,  that 

*  See  the  second  of  my  papers  in  the  Philosophical  Transactions 
for  1829. 
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when  a  determination  of  blood  to  secreting  organs 
takes  place,  there  is  in  the  same  proportion  an  increase 
of  their  secreted  fluids,  a  result  which  cannot  arrive 
without  a  corresponding  supply  of  nervous  influence. 
Thus  we  know,  as  indeed  we  had  reason  to  expect, 
that  the  presence  of  the  living  blood  in  the  secreting 
organs  solicits  a  proportionable  supply  of  that  influ- 
ence ;  and  thus  it  was,  that  whereas,  while  I  operated 
on  the  nerves  of  voluntary  motion,  my  attempts  were 
wholly  fruitless,  the  very  first  attempt  with  the  gan- 
glionic nerves  was  crowned  with  success  ;  nor  since 
the  public  repetition  of  the  experiments  in  London 
and  Paris,  has  the  fact  been  questioned. 

If  the  facts  I  have  stated  be  correct,  we  can  have 
little  doubt  that  the  nervous  influence  is  of  a  nature 
similar  to  the  inanimate  agent  which  was  substituted 
for  it ;  for  to  say  nothing  of  the  circumstance  of  the 
nervous  influence  being  capable  of  existing  in  a  tex- 
ture different  from  that  to  which  it  belongs  in  the 
living  animal,  we  cannot  suppose  that  there  are  two 
distinct  powers,  the  one  of  which  is  capable  of  all 
the  effects  of  the  other ;  or  I  would  rather  say,  that 
such  a  supposition  amounts  to  a  contradiction  in 
terms,  because  as  it  is  acknowledged  that  we  know 
nothing  of  any  principle  of  action  but  by  its  proper- 
ties, it  necessarily  follows,  that  by  these  alone  it  can 
be  distinguished. 


252 


APPENDIX,  N°  11. 

Extract  from  a  Paper  which  the  Royal  Society  jf  London  did 
me  the  honour  to  publish  in  the  Philosophical  Transactions 
for  1833. 

We  are  now  to  consider  the  effects  of  sleep  on 
those  organs  which  have  no  share  in  itf  production. 

One  of  the  most  important  circumstances  relating 
to  the  state  of  the  sensitive  system  in  sleep  is,  that  the 
insensibility  is  never  so  complete  as,  under  all  circum- 
stances, to  prevent  its  excitement.  On  this  alone  it  de- 
pends, we  shall  find,  that  it  has  no  fatal  tendency. 
The  degree  of  sensibility  which  remains  in  sleep  is  the 
distinguishing  mark  between  it  and  the  torpor  of 
disease.  That  sleep  alone  is  healthy  from  which 
we  are  easily  roused.  If  our  fatigue  has  been  such 
as  to  render  it  more  profound,  it  partakes  of  disease  ; 
that  is,  as  will  appear  more  clearly  from  what  I  shall 
have  occasion  to  say  of  the  different  species  of  apo- 
plexy, the  vital  system  partakes  of  the  debility,  or 
some  cause  is  operating  which  prevents  the  restoration 
of  the  sensitive  system. 

Distinct  as  the  vital  and  sensitive  systems  are,  we 
know  that  neither  can  long  survive  the  other.  In 
a  paper  which  appeared  in  the  Philosophical  Trans- 
actions for  1829,  I  stated  or  referred  to  the  facts 
which  prove  that  in  all  modes  of  death,  except  the 
most  sudden,  arising  from  causes  which  so  impress 
the  nervous  system  as  instantly  to  destroy  all  the 
functions,  those  of  the  sensitive  system  are  the  first 
which  cease.    The  animal  only  dies  when  his  means 
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of  enjoyment  and  intercourse  with  the  world  which 
surrounds  him,  no  longer  exist.  This  consequence 
is  constant  and  never  long  delayed.  It  is  necessary 
therefore  to  a  clear  view  of  the  state  of  the  functions 
of  the  animal  body  in  sleep,  to  determine  the  bonds 
of  union  between  the  sensitive  and  vital  systems, 
at  first  view  so  distinct,  which  render  their  existence, 
except  for  a  very  limited  time,  inseparable. 

That  the  sensitive  cannot  exist  independently  of 
the  vital  system,  is  evident,  on  the  slightest  consider- 
ation ;  but  the  dependence  of  the  latter  on  the 
former  is  much  less  so.  The  facts  stated  in  the  paper 
just  referred  to,  prove  that  in  the  more  perfect 
animals,  the  function  of  respiration,  being  the  only 
vital  function  which  requires  the  cooperation  of  the 
sensitive  system,  is  here  the  bond  of  union.  It  ap- 
pears from  those  facts  that  the  muscles  of  respiration 
are,  in  the  strictest  sense,  muscles  of  voluntary 
motion,  the  excitement  of  which  consequently  de- 
pends on  the  powers  of  that  system.  When  the 
power  of  sensation  wholly  ceases,  we  cease  to 
breathe. 

So  confused  have  been  the  ideas  of  physiologists 
on  this  part  of  the  subject,  that  to  account  for  the 
continued  action  of  the  muscles  of  respiration  and 
their  intimate  connection  with  the  vital  system,  they 
have  supposed  a  third  class  of  muscles  partaking 
of  the  nature  of  both  the  others,  those  of  voluntary 
and  involuntary  motion,  to  which  it  has  been  alleged 
the  muscles  of  respiration  belong.  If  this  be  the 
case,  these  muscles  must  change  their  nature  every 
instant,  because  they  are  the  same  muscles  which  are 
employed  in  a  thousand  other  acts  universally  ac- 
knowledged to  be  mere  acts  of  volition  ;  and,  on  the 
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other  hand,  when  powerful  causes  impede  the  breath- 
ing, all  the  muscles  of  the  trunk  are  employed  in 
this  function.  Besides,  the  facts  which  have  been 
laid  before  the  Society  prove  not  only  that  there  is 
no  such  class  of  muscles  as  that  here  supposed,  but 
that  the  laws  of  excitability  are  the  same  in  all 
muscles,  the  difference  between  the  muscles  of  volun- 
tary and  involuntary  motion  depending  wholly  on 
the  nature  of  their  functions  and  the  circumstances 
in  which  they  are  placed.  The  nervous  influence, 
although  equally  capable  of  influencing  both,  is  sup- 
plied to  them  in  different  ways  and  for  different  pur- 
poses, the  usual  functions  of  the  muscles  of  voluntary 
wholly,  of  involuntary  motion  in  no  degree,  de- 
pending on  that  system.  The  action  of  the  muscles 
of  respiration  continues  during  sleep,  because  the  ex- 
haustion of  the  sensitive  system  is  not  complete,  and 
the  cause  which  influences  this  system  in  their  ex- 
citement, continues  in  our  sleeping  as  well  as  waking 
hours  ;  and  the  same  is  true  of  all  other  muscles  of 
voluntary  motion,  as  far  as  the  causes  which  induce 
us  to  excite  them  are  applied.  In  the  soundest  sleep 
we  move  our  limbs  if  their  posture  be  rendered  un- 
easy. Are  we  not  obliged  to  guard  against  these 
causes  in  sleep,  else  the  motions  they  would  produce 
would  quickly  rouse  us  ?  Those  of  respiration  are  too 
gentle  to  produce  this  effect. 

The  only  change  which  takes  place  in  the  action 
of  the  muscles  of  respiration  during  sleep  is,  that  in 
proportion  as  the  sensibility  is  impaired  they  are 
excited  less  readily,  and  the  act  of  respiration  is  thus 
rendered  less  frequent,  a  more  powerful  application 
of  the  cause  being  required  ;  the  consequence  of 
which  is,  that  when  they  are  excited,  the  air  is  drawn 
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in  with  greater  force  ;  hence,  and  from  the  relaxation 
which  is  apt  to  take  place  during  sleep  in  the  parts 
about  the  fauces,  the  cause  of  snoring.*  Thus  we 
generally  observe  that  the  snoring  is  the  louder  the 
slower  the  breathing,  that  is,  the  relaxation  of  the 
fauces  being  the  same,  the  more  profound  the  sleep. 
The  loudest  snoring  I  ever  heard,  so  loud  as  to  startle 
the  attendants,  was  in  the  last  ten  minutes  of  the  life 
of  a  person  who  died  of  a  disease  of  the  brain  im- 
pairing the  sensibility,  and  who  only  breathed  three 
or  four  times  during  that  space. 

The  other  changes  observed  in  the  vital  system  in 
sleep  are  evidently  the  consequence  of  the  diminished 
frequency  of  respiration.  This  necessarily  produces 
a  proportional  diminution  in  the  frequency  of  the 
pulse  ;  the  properties  of  the  blood  being  less  fre- 
quently renovated  in  the  lungs,  it  less  readily  excites 
the  heart  and  vessels,  and  the  diminished  force  of 
circulation  is  as  necessarily  attended  with  a  dimin- 
ished formation  of  the  secreted  fluids.  This  state  of 
the  vital  organs,  in  its  turn  influences  the  sensitive 
system,  and  thus  the  sleep  is  rendered  more  pro- 
found. While  health  continues,  however,  the  vital 
powers  are  never  sufficiently  impaired  to  prevent  the 
perfect  restoration  of  those  functions  by  which  the 
animal  is  again  fitted  for  intercourse  with  the  external 
world. 

The  foregoing  positions  are  well  illustrated  by  the 

*  Such  facts  are  adduced  in  the  paper  last  referred  to  as  I  be- 
lieve will  be  admitted  to  prove  that  respiration  is  at  all  times  an 
act  of  volition,  excited  by  the  sensation  caused  by  the  want  of  fresh 
air  in  the  lungs  ;  and  the  more  the  sensibility  is  impaired,  the  want 
must  be  allowed  to  become  the  greater,  in  order  to  excite  the  effort 
which  relieves  it. 
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symptoms  of  apoplexy,  in  which  a  cause  exists  that 
prevents  this  restoration,  and  which  consequently 
points  out  to  us  in  a  more  striking  manner  the  influ- 
ence of  the  sensitive  on  the  vital  system.  Here  we 
find  that  in  proportion  as  the  sensibility  fails,  the 
respiration,  and  with  it  the  pulse,  continue  to  become 
slower ;  and  when  it  has  failed  altogether,  so  that  no 
cause  of  irritation  can  excite  any  sensation,  the 
respiration  ceases,  and  the  loss  of  circulation  soon 
follows.  In  this  way  the  patient  dies  in  sanguineous 
apoplexy,  where  the  cause  of  derangement  is  a 
gradually  increasing  pressure  on  the  brain,  in  con- 
sequence of  which  its  sensibility  is  at  length  ex- 
tinguished. Here  there  is  no  original  disease  of  the 
vital  organs.  Could  the  sensibility  be  sufficiently- 
maintained  to  preserve  a  due  frequency  of  respiration, 
and  nourishment  from  time  to  time  be  introduced 
into  the  stomach,  life  would  go  on  as  in  sleep,  till 
the  increasing  affection  of  the  brain,  extending  from 
the  sensitive  to  the  vital  parts  of  that  organ,  so  de- 
ranged the  assimilating  processes  as  to  destroy  life  in 
this  way. 

The  accumulation  of  phlegm  in  the  lungs  in  apo- 
plexy arises  from  these  processes  being  deranged  by 
the  failure  of  nervous  influence.  I  have  repeatedly, 
in  apoplexy,  removed  this  accumulation  of  phlegm, 
the  breathing  becoming  as  free  as  in  health,  by 
causing  voltaic  electricity  to  pass  through  the  lungs 
in  the  direction  of  their  nerves.  This,  it  is  evident, 
can  have  no  direct  tendency  to  remove  the  disease, 
although  by  its  means  life  may  often  be  prolonged,  and 
thus  more  time  afforded  for  the  application  of  the 
means  of  cure,  this  accumulation  of  phlegm  greatly 
impeding  the  due  change  of  the  blood  in  the  lungs, 
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and  thus  conspiring,  with  the  diminished  frequency 
of  respiration,  to  deprive  it  of  its  vital  properties.* 

A  short  comparison  of  the  symptoms  of  apoplexy 
from  compression,  with  that  which  is  with  great  pro- 
priety termed  nervous,  will  throw  additional  light  on 
this  part  of  the  subject. 

It  is  shown  by  experiments  detailed  in  papers 
which  appeared  in  the  Philosophical  Transactions  for 
1815,  that  although  the  power  of  the  heart  and  ves- 
sels is  independent  of  the  brain  and  spinal  marrow, 
causes  operating  on  these  organs  are  capable  of  influ- 
encing them,  and  that  even  to  the  total  destruction 
of  their  power.  When,  therefore,  the  cause  of  apo- 
plexy, instead  of  being  a  gradually  increasing  pres- 
sure of  the  brain,  —  which  I  have  found  by  experi- 
ment, however  powerful  it  may  be,  has  no  direct 
influence  on  the  action  of  the  heartt,  —  is  of  such  a 
nature  as,  while  it  impairs  the  sensibility,  also  directly 
impairs  the  power  of  the  heart  and  blood-vessels,  we 
have  a  disease  of  a  very  different  nature  from  apo^ 
plexy  from  mere  compression.  In  the  latter,  if  we 
can  remove  the  cause  of  pressure  and  prevent  its  re- 
currence, we  invariably  cure  the  disease.  There  is 
no  other  cause  of  derangement.  The  vital  functions 
are  only  impeded  by  the  want  of  the  due  change  of 
the  blood  in  the  lungs,  in  consequence  of  failure  in 
the  functions  of  respiration  and  assimilation.  Death 
here  isnecessarily  slow,  because  it  always  requires  some 
time  for  the  gradually  increasing  pressure  either  to 
destroy  the  sensibility,  and  consequently  wholly  stop 

*  Experimental  Inquiry,  third  edition,  Part  III.  On  the  Applica- 
tion of  the  Experiments  to  Explain  the  Nature  and  Improve  the 
Treatment  of  Diseases,  Chap.  I. 

t  Ibid.    Part  II. 
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respiration,  or  so  derange  the  assimilating  processes, 
as  in  this  way  to  prove  fatal,  for  from  some  peculiarity 
in  the  cause,  the  effect  of  which  more  readily  than 
usual  spreads  to  the  vital  parts  of  the  brain,  death, 
in  apoplexy  from  compression,  sometimes  appears 
rather  to  arise  from  this  derangement  than  the  loss  of 
sensibility,  the  phlegm  gradually  accumulating  in  the 
lungs  till  it  wholly  prevents  the  necessary  change  of 
the  blood  effected  in  them.* 

But  when  the  cause  which  impairs  the  sensibility 
also  through  the  ganglionic  system  immediately 
enfeebles  the  heart  and  blood-vessels,  the  course  of 
the  disease  is  very  different.  We  have  here  a  cause 
at  once  impairing  the  powers  of  circulation  ;  and  when 
it  is  excessive,  death  is  often  instantaneous.  Such  is 
the  cause  of  death  from  blows  on  the  head,  which, 
when  not  sufficient  to  produce  instant  death,  produce 
what  is  called  concussion  of  the  brain,  in  which 
a  state  analogous  to  syncope  is  combined  with  im- 
paired sensibility.  The  circulation  is  doubly  assailed 
by  the  direct  diminution  of  the  power  of  its  organs, 
and  a  failure  in  the  stimulating  power  of  the  blood, 
in  consequence  of  its  less  perfect  decarbonisation, 
and  the  former,  being  the  more  powerful  cause,  ob- 
scures the  effects  on  the  vital  organs  of  the  latter. 
The  pulse,  instead  of  being  slow  but  regular,  and  of 
unimpaired  strength,  is  feeble,  irregular,  and  flut- 
tering, and  a  general  paleness  of  the  surface  indicates 
a  degree  of  failure  of  circulation,  far  beyond  what  is 
observed  in  cases  of  mere  compression. 

*  This  accumulation  of  phlegm  in  the  lungs  has  been  found  ex- 
perimentally to  be  the  uniform  consequence  of  lessening  the  sup- 
ply of  nervous  influence  in  the  lungs.  —  My  papers  in  the  Philo- 
sophical Transactions  for  1827  and  1828;  and  my  Experimental 
Inquiry  into  the  Laws  of  the  Vital  Functions,  Part  II. 
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All  sudden  and  excessive  affections  of  the  brain 
may  produce  the  same  effects  as  the  blow  on  the  head. 
Thus,  people  have  instantly  expired  from  rage  or 
excessive  joy,  and  thus  in  the  mobs  of  Lord  George 
Gordon,  some  from  the  sudden  effect  on  the  brain 
through  the  nerves  of  the  stomach  expired  on  taking 
a  draught  of  spirit  of  wine  which  they  had  mistaken 
for  common  gin. 

But  it  is  not  necessary  that  the  cause,  as  in  these 
cases,  should  be  either  sudden  or  violent  to  produce 
this  species  of  apoplexy.  A  long-continued  recur- 
rence of  slighter  causes  weakening  the  powers  of  the 
brain,  often,  along  with  them,  gradually  impairs  those 
of  the  heart  and  blood-vessels,  in  the  same  way  that 
an  infusion  of  tobacco,  applied  to  the  brain  in  the 
experiments  above  referred  to,  impaired  their  powers. 
These  are  the  most  common  causes  of  nervous 
apoplexy  ;  and  in  proportion  as  their  operation  has 
been  slow,  the  course  of  the  disease  is  less  rapid. 

Thus  we  see  it  supervene  in  those  who  have  been 
long  exposed  to  the  irritations  which  attend  the 
more  serious  and  confirmed  cases  of  indigestion  or 
long  continued  causes  of  anxiety,  particularly  in  gouty 
habits,  in  which  there  is  often  a  great  tendency  to 
debility  in  the  vital  organs ;  and  we  readily  per- 
ceive, from  what  has  been  said,  why  apoplexy  from 
such  causes  is  so  generally  fatal.  The  powers  both  of 
the  nervous  and  circulating  systems  are  undermined, 
and  with  them  the  secreting  and  other  assimilating 
processes  which  depend  on  them.  The  powers  which 
ought  to  respond  to  our  remedies  have  failed.  Our 
efforts  therefore  are  for  the  most  part  equally  unavail- 
ing in  restoring  either  the  sensibility  or  the  powers 
of  circulation,  and  both  are  necessary  to  recovery. 

s  2 
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Extract  from  a  paper  which  the  Royal  Society  of  London  did 
me  the  honour  to  publish  in  the  Philosophical  Transactions 
for  1833. 

In  the  last  paper  which  I  had  the  honour  to  present 
to  the  Society,  and  which  appeared  in  the  Philoso- 
phical Transactions  for  1831,  I  endeavoured,  by 
comparing  the  various  facts  relating  to  the  circulation 
of  the  blood,  and  by  such  additional  experiments  as 
seemed  to  be  required,  to  free  the  subject  from  the 
confusion  in  wdiich  it  had  been  involved  by  the 
various  and  contradictory  experiments  and  statements 
of  writers,  and  to  ascertain  the  source  and  nature 
of  the  powers  on  which  the  motion  of  the  blood 
depends. 

In  the  present  paper  I  propose  to  consider  in  the 
same  way  another  subject  of  equal  importance,  in- 
timately connected  with  the  preceding,  and  which 
has,  by  the  same  means,  been  involved  in  equal,  and, 
from  its  more  complicated  nature,  apparently  greater 
perplexity,  —  namely,  the  relation  which  subsists  be- 
tween the  nervous  and  muscular  systems,  and  con- 
sequently, between  the  nervous  system  and  organs  of 
cu'culation  ;  for  I  think  it  will  be  admitted,  from  the 
statement  of  facts  made  in  the  paper  just  referred  to, 
that  the  power  of  the  vessels,  like  that  of  the  heart, 
is  a  muscular  power,  and  that  on  the  combined  power 
of  the  heart  and  vessels  the  motion  of  the  blood,  in 
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the  ordinary  states  of  the  cuxulation,  wholly  depends. 
Having  considered  this  part  of  the  subject,  I  shall 
endeavour  to  point  out  how  far  we  can  proceed  in 
ascertaining  the  nature  of  the  nervous  influence,  the 
means  by  which  the  relation  between  the  nervous 
and  muscular  systems  is  maintained. 

I  need  hardly  observe  that  in  experimenting  on  a 
subject  so  complicated  as  the  living  animal  body, 
much  practice  as  well  as  caution  is  necessary  in  order 
to  guard  against  erroneous  conclusions,  and  thus 
obtain  for  physiology  the  certainty  which  can  alone 
entitle  it  to  be  regarded  as  a  science.  There  is  none 
of  its  branches  which  has  not  suffered  from  the  in- 
accuracy of  experimentalists,  and,  from  the  compli- 
cated nature  of  the  subject,  none  which  has  suffered 
more  in  this  way  than  that  to  which  I  am  about  to 
Call  the  attention  of  the  Society. 

Throughout  the  long  inquiry  in  which  I  have  been 
engaged,  I  have  always  been  more  anxious  to  secure 
any  ground  I  had  gained,  by  a  careful  repetition  of 
the  experiments,  than  to  proceed  to  further  attempts; 
and  I  may  be  allowed  to  state,  that  although  my  ex- 
periments have  been  repeated  by  many  of  the  first 
physiologists,  both  of  this  country  and  the  continent, 
they  have  not  in  any  instance  been  found  inaccurate. 
The  rules  I  have  always  followed,  and  which,  if  I 
may  presume  so  far,  I  would  recommend  to  all  en- 
gaged in  such  inquiries,  are  to  make  the  experiments 
in  the  presence  of  competent  witnesses,  and  to  repeat 
them  as  long  as  any  doubt  remains  on  the  mind  of 
any  individual  present.  Were  these  rules  strictly 
observed,  physiology  would  cease  to  be  perplexed  by 
the  inaccuracies  in  which  the  inexperienced  and  pre- 
cipitate are  constantly  involving  it. 
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But  this  has  not  been  the  only  cause  of  perplexity 
in  the  subject  I  am  entering  on.  The  evil,  both 
here  and  in  other  branches  of  physiology,  has,  in  a 
great  degree,  arisen  from  writers  either  having  been 
too  apt  to  enter  upon  their  inquiries  and  detail  their 
experiments  without  having  made  themselves  ac- 
quainted with  the  state  of  our  knowledge  at  the 
time,  and  without  having  sufficiently  weighed  what 
had  been  done  by  others,  even  as  far  as  they  were 
acquainted  with  it ;  or,  when  little  had  previously 
been  done,  having  drawn  their  inferences  from  too 
partial  a  view  of  facts.  Thus,  much  confusion  and 
contradiction  have  often  been  introduced  even 
where  the  immediate  results  of  their  experiments 
were  accurately  observed  and  recorded,  and  they 
have  been  prevented  from  so  directing  their  labours 
as  to  conduce  to  a  gradual  and  steady  accumulation 
of  knowledge. 

As  the  early  physiologists  present  to  us  the  results 
of  their  own  imaginings,  without  even  pretending  to 
be  possessed  of  any  facts  which  directly  support 
them  ;  the  later  and  more  rational  inquirers  have, 
from  the  causes  just  enumerated,  been  often  betrayed 
into  conclusions  equally  erroneous  ;  and  even  in 
making  important  additions  to  our  knowledge,  they 
have  frequently  done  what  they  could  to  render  them 
useless  and  sometimes  injurious  to  the  cause  of 
science,  which  inferences,  from  a  partial  view  of  facts, 
often  are,  to  a  greater  degree  than  those  w^hich  are 
evidently  suppositions,  because  they  assume  the 
semblance  of  legitimate  deductions. 

Thus  it  was  that  M.  Le  Gallois  taught  that  the 
power  of  the  heart  is  independent  of  the  brain,  but 
derived  from  the  spinal  marrowy  and  that  the  powers 
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of  circulation  in  every  part  of  the  body  depend  on 
the  corresponding  part  of  that  organ ;  inferences 
apparently  supported  by  the  facts  he  adduces,  but 
wholly  inconsistent  with  others  which  escaped  him  : 
and  yet,  at  first  view,  so  much  the  necessary  results 
of  his  ingenious  experiments,  all  of  which  were 
correct,  that  the  Royal  Academy  of  Sciences  at 
Paris,  after  they  had  been  repeated  in  the  presence 
of  the  celebrated  Humboldt  and  other  eminent  aca- 
demicians appointed  by  the  Academy  to  witness 
their  repetition,  adopted  all  his  conclusions,  and 
were  for  some  time  followed  by  the  learned  of  other 
countries.  Many  similar  instances  might  be  ad- 
duced.* 

In  order  that  I  may  distinctly  lay  before  the 
Society  the  nature  of  the  first  question  to  be  consi- 
dered in  the  following  paper,  it  is  necessary  to  ob- 
serve that  it  appears  from  experiments  detailed  in 
papers  which  the  Society  did  me  the  honour  to 
publish  in  the  Philosophical  Transactions  for  1815, 
and  since  republished  in  my  Inquiry  into  the  Laws 
of  the  Vital  Functions,  that  the  power  both  of  the 
muscles  of  voluntary  and  involuntary  motion  is  in- 
dependent of  the  nervous  system,  yet  in  both  equally 
capable  of  being  influenced  by  it,  the  nervous  in- 

*  It  was  thus  that  Haller  inferred,  from  finding  that  the  heart 
cannot,  like  a  muscle  of  voluntary  motion^  be  excited  through  its 
nerves,  that  this  organ  cannot  be  directly  influenced  by  the  brain 
and  spinal  marrow,  an  error  which  has  more  extensively  influ- 
enced the  practice  of  medicine  than  any  other  into  which  phy= 
siologists  have  led  us.  The  fact  on  which  this  inference  is  founded 
depends  not  on  the  heart  being  placed  beyond  the  direct  influence 
of  the  brain  and  spinal  marrow,  but  on  the  nature  of  the  ganglionic 
nerves. 
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fluence  being  the  constant  stimulant  in  the  func- 
tions of  the  former  class  of  muscles,  and  an  occa- 
sional stimulant  in  those  of  the  latter,  which  in  all 
their  usual  functions  are  excited  by  stimulants  pe- 
culiar to  themselves ;  but  that  these  classes  of 
muscles  are  influenced  by  it  in  very  different  ways, 
each  of  the  muscles  of  voluntary  motion  being 
under  the  influence  of  no  part  of  the  brain  and 
spinal  marrow,  but  the  particular  part  from  which 
its  nerves  arise ;  while  each  of  the  muscles  of 
involuntary  motion  is  under  that  of  every  part  of 
these  organs,  from  the  upper  surface  of  the  brain 
and  cerebellum  to  the  lowest  portion  of  the  spinal 
marrow. 

In  subsequent  papers,  published  in  the  Philoso- 
phical Transactions,  and  in  the  Experimental  Inquiry 
just  referred  to,  I  endeavoured  to  trace  the  final 
cause  of  this  arrangement,  and  found  that  the  func- 
tions, with  the  exception  of  the  circulation,  to  which 
the  muscles  of  involuntary  motion  administer,  namely, 
secretion  and  the  other  assimilating  processes,  re- 
quire for  their  due  performance  the  united  influence 
of  every  part  of  the  brain  and  spinal  marrow  ;  wliile 
the  muscles  of  voluntary  motion  are  concerned  in  no 
function  but  that  of  giving  motion  to  the  different 
parts  of  the  body  to  which  they  are  attached,  and 
consequently  have  no  direct  influence  on  the  func- 
tions of  life. 

From  the  whole  of  the  experiments  on  which  is 
founded  the  view  I  have  thus  been  led  to  take  of  the 
functions  of  the  nervous  system,  and  its  relation  to 
the  different  classes  of  muscles,  it  would  appear  that 
the  brain  and  spinal  marrow  are  the  only  active  parts 
of  that  system  ;  the  nerves,  whether  cerebral  or 
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ganglionic  with  their  ganglions  and  plexuses,  being 
only  the  means  of  conveying  and  combining  the  in- 
fluence of  the  various  parts  of  these  organs. 

But  as  these  inferences  are  less  direct  than  those 
arrived  at  in  the  foregoing  publications,  and  as  very 
different  opinions  have  been  maintained  both  by  pre- 
ceding and  subsequent  physiologists,  it  appears  ne- 
cessary to  review  this  part  of  the  subject  with  more 
care,  particularly  as  our  view  of  many  of  the  pheno- 
mena, both  of  health  and  disease,  must  be  essentially 
modified  by  it.  This,  therefore,  is  the  first  question 
I  propose  to  consider. 

The  various  parts  concerned  in  the  functions  of 
the  living  animal  may  be  divided  into  active  and 
passive,  those  in  which  the  power  resides,  and  those 
which  only  obey  that  power,  but  which  are  equally 
essential  to  the  function.  Thus,  the  belly  of  a 
muscle  is  the  active,  the  tendon,  the  passive  part  of 
the  organ.  In  the  production  and  application  of  the 
bile,  synovia,  and  other  fluids  prepared  for  the  pur- 
poses of  the  animal  economy,  the  gland  is  the  active, 
the  ducts,  as  far  as  the  peculiar  office  of  the  organ  is 
concerned,  the  passive  part  of  that  organ  ;  and  I 
know  of  no  way  of  ascertaining  which  is  the  active 
and  which  the  passive  part  of  any  organ,  but  by  ob- 
serving which  obeys  the  other  in  the  function  of  the 
part. 

Thus  it  has  been  pretty  generally  admitted  with 
respect  to  what  may  be  called  the  cerebral  part  of  the 
nervous  system,  that  is,  certain  parts  of  the  brain  and 
spinal  marrow,  with  the  nerves  immediately  pro- 
ceeding from  them,  that  tlie  former  are  the  active, 
the  latter  the  passive  parts  of  these  organs  ;  because 
we  And  that  the  power  of  the  nerves  is  always  pro- 
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portioned  to  the  excitement  of  the  brain  and  spinal 
marrow,  as  that  of  the  tendon  is  proportioned  to  the 
excitement  of  the  belly  of  the  muscle.  Even  this 
position,  however,  has  by  some  been  controverted, 
and  it  has  been  maintained  that  the  nerves  them- 
selves in  part  supply  the  influence  on  which  their 
functions  depend. 

But  in  whatever  manner  this  part  of  the  question, 
which  it  will  be  necessary  to  consider  more  particu- 
larly, may  be  disposed  of,  there  is  certainly,  from 
the  more  comphcated  structure  of  the  parts,  better 
reason  for  regarding  the  ganglionic  nerves,  with  their 
ganglions  and  plexuses,  as  active  in  the  formation 
of  nervous  influence,  than  the  simple  nerve  which 
connects  the  cerebral  mass  with  the  muscle 
which  it  excites  ;  and  it  has  consequently  been  the 
opinion  of  many  physiologists  that  the  ganglionic 
system  is  concerned  in  the  production  of  this  influ- 
ence, and  some  have  gone  so  far  as  to  regard  it  as 
independent  of  the  brain  and  spinal  marrow,  and 
therefore  the  only  source  of  the  power  of  its  own 
nerves. 

As  soon  as  it  was  found  that  the  organs  supplied 
with  ganglionic  nerves  obey  every  part  of  the  brain 
and  spinal  marrow,  it  was  necessary  to  abandon  the 
latter  opinion,  and  we  could  see  a  reason  for  the 
complicated  structure  of  the  ganglionic  system,  inde- 
pendently of  its  supplying  any  part  of  the  nervous 
influence.  As  each  of  the  vital  organs  is  sensible  to 
the  action  of  every  part  of  the  brain  and  spinal 
marrow,  some  apparatus  capable  of  combining  the 
influence  of  all  these  parts  is  evidently  necessary,  and 
none  apparently  could  be  better  fitted  for  the  pur- 
pose than  that  system  which,  both  by  its  ganglions 
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and  plexuses,  and  the  frequent  anastomoses,  if  I  may 
use  that  expression,  of  its  nerves,  seems  even  at  first 
view  intended  to  combine  the  power  of  the  various 
parts  from  which  it  receives  nerves  ;  and,  when  those 
proceeding  from  the  ganglions  and  plexuses  are 
found  by  direct  experiment  to  convey  the  influence 
of  all  those  parts,  the  inference  appears  almost  un- 
avoidable. 

We  here  have  a  proof  that  the  organs  supplied  by 
ganglionic  nerves  obey  the  influence  of  all  parts  of 
the  brain  and  spinal  marrow,  and  consequently  that 
the  ganglionic  nerves  combine  and  convey  the  in- 
fluence of  all  those  parts  ;  and  it  is  contrary  to  what 
we  observe  of  the  simplicity  of  the  operations  of 
nature  that  there  should  be  another  source  of  that 
influence. 

In  another  fact  we  find  an  additional  objection  to 
such  a  supposition,  for  it  appears  from  many  expe- 
riments related  in  the  papers  and  inquiry  above  re- 
ferred to,  that  exactly  in  proportion  as  we  increase 
or  impair  the  power  of  the  brain  and  spinal  marrow, 
the  functions  of  the  ganglionic  nerves  are  increased 
or  impaired  ;  still  pointing  out  the  brain  and  spinal 
marrow  as  the  active,  and  the  nerves  with  their  gang- 
lions and  plexuses  as  the  passive  parts  of  the  system ; 
and  these  observations  come  with  the  more  weight 
because  those  who  have  maintained  that  the  gang- 
lions supply  nervous  influence  have  not  even  pre- 
tended to  support  their  opinion  by  any  facts  directly 
bearing  on  the  point. 

If,  however,  it  also  appears  from  direct  experiment 
that  the  ganglions  and  plexuses  are  capable  of  influ- 
encing the  power  of  the  ganglionic  nerves,  inde- 
pendently of  any  change  induced  on  the  brain  and 


268 


APPENDIX,   NO.  III. 


spinal  marrow,  however  improbable  the  fact  may  at 
first  sight  appear,  we  must  admit  that  there  is  in  the 
former  organs  an  additional  source  of  the  power  pos- 
sessed by  those  nerves. 

It  has  been  found  that  the  action  of  the  heart  is 
immediately  influenced  by  agents,  whether  stimulants 
or  sedatives,  affecting  any  considerable  part  either  of 
the  brain  or  spinal  marrow.*  Can  its  action,  in  like 
manner,  be  affected  by  agents  making  their  impres- 
sion on  the  ganglions  and  plexuses?  For  the  pur- 
pose of  determining  this  point,  the  following  experi- 
ment was  made,  in  which  Mr.  Cutler  and  Mr.  Field, 
the  well-known  veterinary  surgeon,  were  so  good  as 
to  assist  me,  Mr.  Field  performing  the  operative 
part. 

The  heart  continues  to  obey  the  effect  of  agents 
acting  through  the  nervous  system  for  a  certain  time 
after  what  we  call  death,  that  is,  the  removal  of  the 
sensorial  powers  t  ;  and  this  time  is  much  prolonged 
if  the  circulation  be  maintained  by  inflating  the  lungs 
at  proper  intervals  ;  for  in  all  modes  of  death,  except 
where  the  nervous  or  sensorial  system  is  so  power- 
fully and  suddenly  impressed  as  at  once  to  destroy 
all  the  functions,  the  nervous  as  well  as  the  muscular 
survive  the  removal  of  the  sensorial  powers!;  and 
the  newly  dead  is  on  several  accounts  abetter  subject 
than  the  living  animal  for  such  experiments  as  the 
following,  although  the  result  is  still  more  satisfactory 
if  the  animal  can  be  so  prepared  as  to  destroy  the 

*  Papers  in  the  Philosophical  Transactions  for  1815,  and  Ex- 
perimental Inquiry  into  the  Laws  of  the  Vital  Functions. 

f  My  paper  in  the  Philosophical  Transactions  for  1829,  and 
Experimental  Inquiry. 

t  Ibid, 
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sensibility  as  far  as  the  experiment  is  concerned, 
without  so  completely  destroying  it  as  to  interrupt 
respiration,  which  proves  that  the  animal  still  lives.* 
Mr.  Field  partially  divided  the  spinal  marrow  near 
the  head  in  an  ass  in  such  a  manner  as  to  destroy  the 
sensibility,  as  far  as  the  experiment  was  concerned, 
but  not  to  interrupt  the  respiration,  thus  bringing 
the  animal  into  the  best  possible  state  for  the  ex- 
periment.   It  lay  as  still,  and  suffered  as  little  during 
it,  as  an  animal  quite  dead  in  the  usual  sense  of  the 
word,  while  the  circulation  was  more  perfect  than  it 
could  be  under  any  artificial  inflation  of  the  lungs. 
In  another  respect  the  state  of  the  animal  was  par- 
ticularly favourable,  for  Mr,  Field  succeeded  in  ex- 
posing the  semilunar  ganglion  and  its  plexuses  with 
a  very  trifling  loss  of  blood,  not  I  believe  four  ounces. 
The  heart  was  then  found  to  pulsate  sixteen  times  in 
ten  seconds,  as  ascertained  by  the  pulsation  of  the 
arteries  in  the  neighbourhood  of  the  ganglion.  The 
ganglion  and  its  plexuses  were  then  irritated  by  the 
point  of  the  scalpel,  and  at  length  cut  across  in  va- 
rious directions  ;  but  although  the  beats  of  the  h^art 
were  repeatedly  counted  during  these  operations, 
they  continued  uniformly  of  the  same  frequency. 
Spirit  of  wine  was  then  applied  to  the  wounded 
ganglion  and  plexuses,  but  without  the  least  change 
in  the  beats  of  the  heart.    A  strong  infusion  of 
tobacco  in  water  was  now  applied,  but  with  the 
same  result,  the  beatings  of  the  heart  being  still  six- 

*  It  has  been  shown  in  the  publications  just  referred  to,  that  in 
the  more  perfect  animals  respiration  is  as  much  a  function  of 
volition  as  the  motion  of  a  limb,  and  consequently  ceases  when  the 
sensibility  is  wholly  destroyed. 
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teen  in  ten  seconds  ;  nor  could  any  variation  in  the 
force  of  the  beats  be  observed  in  any  part  of  the 
experiment. 

It  appears  from  this  experiment  that  we  cannot 
influence  the  organs  supphed  by  the  ganglionic 
nerves  by  causes  affecting  the  ganglions  and  plexuses, 
independently  of  the  brain  and  spinal  marrow ;  and 
the  inferences  from  this  and  the  preceding  facts  are 
unavoidable,  that  the  former  organs  make  only  a  part 
of  the  channel  through  which  the  influence  of  the 
latter  is  conveyed  ;  and  that  the  peculiar  oflice  of  the 
gangHons  and  plexuses  is  to  combine  the  influence 
of  the  nerves  which  terminate  and  are  blended  in 
them,  and  send  oflT  nerves  endowed  with  their  com- 
bined influence,  in  consequence  of  which  the  parts 
which  receive  the  nerves  proceeding  from  them 
become  subject  to  every  part  of  the  brain  and  spinal 
marrow. 

Such  being  the  case  with  respect  to  the  ganghons 
and  plexuses,  it  is  not  likely  that  we  shall  find  the 
nerves  themselves,  whether  ganglionic  or  cerebral, 
capable  of  supplying  any  part  of  the  influence  they 
convey ;  but  that  nothing  may  be  taken  for  granted, 
this  also  is  a  point  which  must  be  determined  by  an 
appeal  to  facts. 

It  is  to  be  recollected  that  here,  as  in  other  cases, 
the  onus  probandi  rests  with  the  asserter.  This 
would  still  be  the  case,  although  his  position  were 
less  improbable  than  that,  while  there  is  an  evident 
and  acknowledged  source  of  nervous  influence,  and 
that  adequate  to  the  production  of  the  phenomena, 
another  source  of  it  should  exist.  Those  who  main- 
tain such  an  opinion  must  adduce  the  proofs  of  it. 
Let  us  inquire  to  what  they  amount. 
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While  the  connexion  of  the  nerves  with  the  brain 
and  spinal  marrow  exists,  the  nerves  are  capable  of 
exciting  the  muscles,  causing  the  evolution  of  caloric 
which  supports  animal  temperature,  forming  the 
secreted  fluids  from  the  blood,  and  supporting  the 
other  processes  of  assimilation  by  which  the  structure 
of  the  various  organs  is  maintained  *  ;  but  as  soon  as 
this  connexion  is  intercepted,  all  these  functions 
begin  to  fail,  and  soon  cease,  nor  do  we  possess  a 
single  fact  to  prove  that  there  are  any  means  in  the 
nerve  itself  of  maintaining  or  renewing  any  of  them. 
By  mechanical  impulse  the  power  which  remains  in 
a  separated  nerve  of  the  cerebral  class,  for  even  this 
is  not  the  case  with  respect  to  the  ganglionic  nerves t, 
may  be  directed  to  its  extremities  and  made  evident 
by  the  excitement  of  the  muscle  in  which  it  termi- 
nates ;  but  independently  of  such  an  impulse  we 
have  no  means  of  exciting  a  nerve  separated  from 
the  brain  and  spinal  marrow,  even  during  the  short 
time  it  retains  the  influence  it  has  received  from 
those  organs.  $ 

The  very  circumstance  of  the  nerves  being  the 
means  of  conveying  the  influence  of  the  brain  and 
spinal  marrow  affords  a  presumption  that  they  are 
not  themselves  the  source  of  a  similar  influence. 

*  My  paper  in  the  Philosophical  Transactions  for  1829,  and 
Experimental  Inquiry. 

f  It  is  true  that  the  heart  has  been  excited  by  galvanism 
through  the  medium  of  its  nerves  ;  but  they  may  here  act  merely 
as  conductors. 

^  In  the  living  animal  a  nerve  cut  off  from  direct  communi- 
cation with  the  brain  and  spinal  marrow,  but  otherwise  uninjured, 
will,  as  Sir  Benjamin  Brodie  has  shown,  long  retain  this  power,  as 
we  should  d  priori  have  expected.  It  retains  its  healthy  structure, 
and  its  communication  with  other  nerves. 
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The  former  is  evidently  their  peculiar  function,  and 
it  is  so  improbable  that  they  should  perform  another 
of  so  different  a  nature,  that  it  would  require  the 
most  unequivocal  proof  of  such  a  fact  to  induce  its 
belief.  The  power  of  the  nerves  is  not  only  as  far 
as  we  see  derived  from  the  brain  and  spinal  marrow, 
and  soon  ceases  and  cannot  be  renewed  when  they 
are  separated  from  these  organs,  but  is,  as  I  have 
already  had  occasion  to  observe,  at  all  times  pro- 
portioned to  the  degree  of  excitement  in  them  ;  nor 
can  an  instance  be  adduced  in  which  a  cause  of  in- 
creased nervous  power  makes  its  impression  on  the 
nerves  themselves.  For  its  degree  as  well  as  ex- 
istence, then,  the  power  of  the  latter  depends  wholly 
on  the  former  organs ;  and  this  observation  appUes 
as  strictly  to  the  ganglionic  as  to  the  cerebral  nerves. 
The  brain  and  spinal  marrow,  therefore,  possess  all 
the  characteristics  of  the  active,  the  nerves  of  the 
passive  parts  of  the  system. 

It  may  appear  at  first  sight  that  the  phenomena  of 
what  has  been  termed  the  sympathy  of  nerves  oppose 
the  preceding  views.  On  a  careful  review  of  these 
phenomena,  however,  they  will  be  found  to  afford 
them  additional  support.  They  are  all  such  as  de- 
pend on  changes  in  the  central  parts  of  the  nervous 
system,  and  in  no  degree  on  any  influence  of  the 
nerves  on  each  other  in  their  progress.  As  I  have 
nothing  to  add  to  the  statements  I  have  already  pub- 
lished on  this  subject,  for  the  facts  on  which  the 
foregoing  positions  are  founded,  1  beg  to  refer  to  the 
106th  and  107th  pages  of  the  third  edition  of  my 
Inquiry  into  the  Laws  of  the  Vital  Functions. 

Another  opinion  respecting  the  function  of  the 
nerves  has  been  maintained,  and  lately  by  a  writer  of 
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great  respectability  *,  which  deserves  to  be  consi- 
dered, because  it  claims  the  support  of  experiment, 
and  if  well  founded  must  essentially  affect  our  opinion 
of  the  nature  of  the  nervous  influence. 

Dr.  Henry  appears  to  admit  the  independence  of 
the  muscular  power,  but  thinks  he  has  rendered  it 
more  than  probable  that  the  nervous  influence,  in- 
stead of  being  only  one  of  many  agents,  is  the  only 
one  capable  of  exciting  the  muscular  fibre  ;  and  con- 
sequently that  all  others  act  through  it,  so  that  they 
are  not  in  fact  stimulants  to  that  flbre,  but  to  the 
nerves  alone,  through  which  they  influence  it. 

It  is  true  that  as  mechanical  impulse  affecting  a 
nerve  of  voluntary  motion  is  capable,  after  its  sepa- 
ration from  the  brain  and  spinal  marrow,  of  exciting, 
through  it,  the  muscle  in  which  it  terminates,  and  we 
cannot  be  assured  that  we  have  separated  from  the 
muscular  fibre  the  whole  of  the  nerves  with  which 
it  is  so  intimately  blended  ;  if  we  were  in  possession 
of  no  other  facts  on  the  subject,  we  should  be  led  to 
the  inference,  that  the  excitability  of  the  muscular 
fibre  can  only  be  influenced  through  its  nerves  ;  but 
when  instead  of  a  mechanical  we  employ  a  chemical 
agent,  we  find  the  result  very  diflferent.  We  attempt 
in  vain  to  influence  a  muscle  through  the  nerve 
which  terminates  in  it  by  the  most  powerful  agent  of 
this  description,  yet  such  an  agent  when  applied  to 
the  muscular  fibre  itself  excites  it  as  readily  as  the 
mechanical  agent,  which  is  supposed  only  to  affect  it 
through  the  nerve. 

*  Dr.  William  Charles  Henry's  Critical  and  Experimental  In- 
quiry into  the  Relations  subsisting  between  Nerve  and  Muscle, 
in  the  110th  Number  of  the  Edinburgh  Medical  and  Surgical 
Journal. 
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Even  if  the  power  of  the  chemical  agent  be  gra- 
dually increased  until  the  structure  of  the  part  of 
the  nerve  to  which  it  is  applied  is  destroyed,  not  only 
the  muscle  in  which  it  terminates,  but  even  the 
other  parts  of  the  nerve  itself  remain  wholly  un- 
affected. The  nerve  has  not  even  the  power  of 
communicating  the  change  to  its  adjoining  parts. 
This  was  proved  by  the  experiments  of  Fontana,  and 
confirmed  by  tliose  of  Dr.  Henry  related  in  the  paper 
just  referred  to. 

What  reason  then  have  we  for  supposing,  when  a 
chemical  agent  applied  to  the  muscular  fibre  excites 
it,  that  it  operates  through  the  nerves  which  still 
adhere  to  it.  Such  an  inference  implies  that  nerves 
in  their  progress  wholly  change  their  nature,  a  sup- 
position for  which  there  is  not  only  not  a  shadow  of 
proof,  but  against  which  the  most  convincing  proofs 
which  analogy  can  supply  present  themselves. 
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Extracted  from  Vol.  42.  page  52.  of  the  Journal  Book  of  the 
Royal  Society.    February  8.  1816.* 

"  It  appears,"  says  the  author  (Dr.  Philip),  from  the 
first  of  two  papers  already  published,  that  the  power  of 
the  heart  is  wholly  independent  of  the  nervous  system, 
though  occasionally  stimulated  by  it ;  and  from  his 
second  paper,  that  the  same  positions  are  equally  true 
with  respect  to  the  larger  vessels  of  circulation  ;  but 
it  remained  now  to  be  examined  whether  the  same 
be  also  true  respecting  the  vessels  of  secretion. 

The  general  subjects  of  these  experiments  were 
rabbits,  in  which  the  process  of  digestion  was  inter- 
rupted by  division  and  separation  of  the  divided  ends 
of  the  eighth  pair  of  nerves.  For  though  a  rabbit  may 
live  twenty-four  hours  after  the  operation,  any  food 
contained  in  the  stomach  undergoes  no  change  in  ap- 
pearance, and  does  not  partake  of  the  peculiar  smell 
which  accompanies  the  digestive  process,  but  remains 
in  the  same  state  as  parsley  chopped  with  a  knife. 

Upon  a  presumption  that  the  nervous  influence  is 
the  same  as  that  of  galvanism,  and  in  the  hope  that 
the  want  of  that  influence  might  be  supplied  by  the 
substitution  of  a  suitable  galvanic  apparatus,  the 
author  made  many  corresponding  experiments  on 
other  rabbits,  in  which  the  eighth  pair  of  nerves  was 
divided  as  before ;  but  he  formed  an  electric  circuit 
from  one  extremity  of  a  voltaic  trough  through  the 
nerves  and  stomach  to  the  other  extremity  of  the 

*  Mr.  Roberton,  the  secretary  of  the  Society,  has  compared  the 
following  extract  with  the  Journal  Book,  and  finds  it  correct. 
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trough,  which  was  connected  with  the  pit  of  the  sto- 
mach. The  trough  employed  in  these  experiments 
had  forty-seven  pairs  of  plates  of  zinc  and  copper,  and 
was  cliarged  with  a  mixture  of  muriatic  acid  diluted 
with  seven  equal  measures  of  water,  and  such  a  por- 
tion of  this  battery,  varying  from  one  third  part  to  the 
whole  of  it,  was  employed  as  was  found  sufficient  to 
keep  up  a  gentle  twitching  of  the  chest  and  fore  legs. 
When  the  battery  lost  its  power,  it  was  observed  that 
the  breathing  became  worse,  till  its  power  was  restored 
by  addition  of  fresh  acid,  and  that  the  animals  had  a 
tendency  to  vomit,  which  was  removed  by  means  of 
the  same  increase  of  galvanic  action. 

The  food  also,  as  a  consequence  of  this  action,  is 
stated  to  have  lost  entirely  its  appearance  and  smell  of 
parsley,  and  to  have  undergone  those  changes,  and 
to  have  assumed  that  smell,  which  is  observable  when 
the  process  of  digestion  is  in  its  most  perfect  state. 

The  result  of  these  experiments,  the  author  thinks, 
cannot  be  explained  without  admitting  that  the  nerv- 
ous influence  is  identical  with  galvanism,  and  that 
secretion  of  the  gastric  fluids,  on  which  digestion  de- 
pends, is  not  effected  by  any  power  residing  in  the 
secretory  vessels,  but  is  the  effect  of  decomposition 
and  recombination  produced  by  the  agency  of  the 
nerves  alone.  Hence  he  presumed  that  the  evolution 
of  animal  heat  is  also  to  be  regarded  as  a  secretion 
effected  by  the  same  power. 

In  the  prosecution  of  his  experiments.  Dr.  Philip 
takes  into  consideration  the  use  of  ganglia,  and  ob- 
serving that  the  muscles  of  involuntary  motion  are 
supplied  with  nerves  from  ganglia,  and  that  these 
parts  are  affected  by  every  part  of  the  brain  and  spinal 
marrow,  he  infers  that  the  ganglia  are  to  be  regarded 
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as  organs  in  which  the  influence  of  the  whole  brain 
and  spinal  marrow  is  concentrated.  Hence,  although 
it  be  by  division  of  the  eighth  pair  of  nerves  that  the 
functions  of  the  stomach  are  principally  impeded, 
they  also  suffer,  in  due  proportion,  by  depriving  the 
great  chain  of  ganglia  of  any  part  of  their  nervous 
influence,  as  the  author  took  much  pains  to  ascertain 
by  a  variety  of  experiments,  in  which  he  destroyed 
different  portions  of  the  spinal  marrow.  But  when 
the  spinal  marrow  instead  of  being  destroyed  was 
only  divided,  still  retaining  all  its  connections  with 
the  stomach,  through  the  medium  of  the  ganglia,  then 
the  digestive  process  appeared  to  him  to  be  scarcely, 
if  at  all,  impaired.  Since,  in  the  experiments  on  the 
destruction  of  different  portions  of  the  spinal  marrow, 
the  animals  were  found  to  be  colder  than  natural,  the 
author  was  confirmed  in  the  supposition,  that  caloric 
is  a  secretion  from  the  blood  evolved  by  the  powers 
of  galvanism  ;  and  in  consequence  of  this  theory,  he 
made  several  experiments  upon  the  changes  of  tem- 
perature observable  in  blood  taken  from  the  carotid 
arteries  of  rabbits,  and  placed  in  a  galvanic  circuit. 
In  comparison  with  other  blood  taken  at  the  same 
time,  and  not  galvanised,  a  difference  of  three  or  four 
degrees  was  found  more  in  the  former,  accompanied 
with  other  changes  dependent  on  the  chemical  agency 
of  the  battery. 

As  the  general  results  of  his  experiments,  the  au- 
thor infers  that  secretion  is  a  function  of  the  nervous 
system  ;  that  the  vessels  of  secretion  only  convey 
fluids  to  be  operated  upon  by  the  nerves  ;  that  in  this 
office  they  obey  the  same  laws  with  all  other  parts  of 
the  sanguiferous  system.  That  the  secreting  power 
does  not  cease  to  act  with  the  formation  of  the  fluid, 
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but  the  continuance  of  nervous  influence  is  essential 
to  the  vital  properties  of  the  fluid. 

That  the  identity  of  galvanism  and  the  nervous  in- 
fluence must  be  admitted. 

That  caloric  is  to  be  regarded  as  a  secretion. 

That  the  nervous  influence  of  the  stomach  and 
lungs,  like  that  of  the  heart,  is  derived  equally  from 
every  part  of  the  brain  and  spinal  marrow  through 
the  intervention  of  the  ganglia ;  that  the  ganglia  are 
secondary  centres  of  nervous  influence. 

That  either  the  brain  or  spinal  marrow  alone  may 
continue  to  supply  the  ganglia  after  the  other  is  de- 
stroyed ;  that  both  continue  to  supply  their  share, 
though  they  be  separated  from  each  other ;  that  the 
functions  of  those  involuntary  organs  which  are  purely 
muscular  are  independent  of  the  nervous  system, 
while  that  of  secreting  organs  are  wholly  dependent 
on  nervous  influence. 

In  concluding  this  paper,  the  author  endeavours 
to  remove  the  impression  occasioned  by  the  recital  of 
experiments  on  living  animals,  which  are  to  be  jus^ 
tified  solely  on  the  conviction  that  they  may  essen- 
tially conduce  to  the  welfare  of  society,  and  which 
even  then,  unless  conducted  with  every  possible  re- 
gard to  the  feelings  of  the  animals,  cannot  be  too 
strongly  reprobated. 

Thanks  were  ordered  to  Dr.  Philip  for  this  com- 
munication." 

The  various  positions  stated  in  this  paper  have  since 
been  generally  admitted,  in  consequence  of  a  public 
repetition  of  the  experiments  both  in  London  and 
Paris.  See  the  fourth  edition  of  my  Experimental 
Inquiry  into  the  Laws  of  the  Vital  Functions,  pub- 
lished in  1889. 
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On  the  Sources  and  Nature  of  the  Powers  on  which  the  Cir^ 
culation  of  the  Blood  depends.  By  A,  P.  W.  Philip,  M,D. 
F.R.S.  L.  8f  JS,  Prom  the  Philosophical  Transactions  of 
1831. 

It  is  remarkable  that,  notwithstanding  the  great 
importance  of  the  circulation  in  the  animal  economy, 
the  length  of  time  which  has  elapsed  since  its  dis- 
covery, and  the  constant  attention  it  has  obtained, 
there  is  hardly  any  department  of  physiology  respect- 
ing which  there  appears  to  be  greater  uncertainty 
and  contrariety  of  opinion  than  the  sources  and  the 
nature  of  the  powers  on  which  this  function  depends. 
I  propose  in  the  following  paper,  by  comparing  the 
principal  facts  on  the  subject,  and  by  such  additional 
experiments  as  seem  still  to  be  required,  to  endeavour 
to  determine  these  points.  Much  has  lately  been 
written  and  many  experiments  have  been  made  with 
this  view,  and  it  has  become  customary  to  look  for 
the  causes  which  support  the  circulation  to  other 
sources  beside  the  powers  of  the  heart  and  blood- 
vessels. 

It  has  been  supposed  that  what  has  been  called 
the  resilience  of  the  lungs,  that  is,  their  tendency  to 
collapse,  by  relieving  the  external  surface  of  the 
heart  from  some  part  of  the  pressure  of  the  atmo- 
sphere, is  a  principal  means  of  causing  it  to  be  dis- 
tended with  blood,  the  whole  weight  of  the  at- 
mosphere acting  on  its  internal  surface  through  the 
medium  of  the  blood  which  is  thus  propelled  from 
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the  veins  into  its  cavities  ;  and  in  this  way  it  has  been 
supposed  that  the  motion  of  the  blood  through  the 
whole  of  the  venous  part  of  the  circulation  is  main- 
tained. A  similar  effect  has  been  ascribed  to  the  act 
of  inspiration,  which  it  is  evident  must  operate  on 
the  same  principle  ;  and  this  opinion  has  even  been 
sanctioned  by  the  Report  of  a  Committee  of  the 
Royal  Academy  of  Sciences  of  Paris  ^,  and  in  this 
country  by  men  whose  authority  is  deservedly  high  ; 
and  the  effect  of  these  causes,  it  is  asserted,  is  in- 
creased by  the  elastic  power  of  the  heart  itself. 

However  successfully  such  opinions  might  be  com- 
bated by  reasoning  on  the  data  we  already  possess,  as 
direct  experiment  is  the  most  simple  as  well  as  de- 
cisive way  of  determining  the  question,  as  reasoning 
on  physiological  subjects  has  so  often  deceived,  and 
the  experiments  may  here  be  made  on  the  newly 
dead  animal,  and  consequently  without  suffering  of 
any  kind,  I  have  thought  it  better  that  the  point 
should  be  determined  in  this  way,  especially  as  it  is 
by  experiments,  which  at  first  view  seem  to  coun- 
tenance the  foregoing  opinions,  that  their  supporters 
attempt  to  establish  them,  with  the  effect,  as  it  ap- 
pears to  me,  of  withdrawing  the  attention  from  the 
powers  on  which  the  circulation  actually  depends, 
and  introducing  considerable  confusion  respecting  a 
question  so  immediately  connected  with  the  phe- 
nomena and  treatment  of  disease. 

With  a  view,  therefore,  to  submit  the  foregoing 
opinions  to  this  test,  the  following  experiments  were 
made,  in  which  Mr.  Cutler  was  so  good  as  to  assist 
me. 

*  Report  on  Dr.  Barry's  paper,  by  Baron  Cuvier  and  Professor 
Dumeril. 
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Exp  A  rabbit  was  killed  in  the  usual  way  by  a 

blow  on  the  occiput,  and  the  chest  opened  on  both 
sides  so  as  freely  to  admit  the  air.  The  lungs  were 
then  inflated  eight  or  ten  times  in  the  minute  by 
means  of  a  pipe  introduced  into  the  trachea  ;  the 
circulation  was  found  to  be  vigorous.  On  laying 
bare  one  of  the  femoral  arteries,  it  was  observed  to 
pulsate  strongly  ;  and  on  wounding  it,  the  blood,  of 
a  florid  colour,  indicating  that  it  had  undergone  the 
proper  change  in  its  circulation  through  the  lungs, 
gushed  out  with  great  force  ;  and  on  introducing  the 
hand  into  the  thorax,  the  heart  was  found  to  be 
alternately  distended  and  contracted  as  in  the  healthy 
circulation. 

Exp.  —  All  the  vessels  attached  to  the  heart  in  the 
newly  dead  rabbit  were  secured  by  ligatures  and  di- 
vided, and  the  heart  removed.  It  was  allowed  to 
empty  itself.  Its  contractions  continued  to  recur, 
and  in  their  intervals  it  assumed  a  perfectly  flat 
shape,  proving  that  the  elasticity  of  the  heart  in  this 
animal  is  so  small  that  it  cannot  even  maintain  the 
least  cavity  after  the  blood  is  discharged. 

It  appears  from  these  experiments  that  the  circu- 
lation was  vigorous  when  none  of  the  causes  to  which 
the  motion  of  the  blood  in  the  veins  have  been 
ascribed  existed.  In  the  first  experiment  the  chest 
being  freely  opened  on  both  sides,  so  that  the  play  of 
the  lungs  on  inflating  them  could  be  seen,  all  effect 
on  the  heart  either  of  the  resilience  of  the  lungs  or 
the  act  of  inspiration  was  evidently  prevented  ;  and 
in  the  second,  it  was  proved  that  no  sensible  elas- 
ticity of  the  heart  existed ;  yet  while  artificial  res- 
piration was  performed  we  could  perceive  no  abate- 
ment in  the  vigour  of  the  circulation. 
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It  is  to  be  observed,  that  all  these  means  can  act 
only  in  one  way  in  promoting  the  circulation,  namely, 
by  giving  to  the  heart  the  power  of  suction  ;  that  is, 
by  producing  a  tendency  to  vacuum  in  its  cavities,  in 
consequence  of  which  the  pressure  of  the  atmosphere 
propels  the  blood  from  the  veins  into  them,  that  of 
the  arteries  being  prevented  from  returning  to  the 
heart  by  the  valves  at  their  origins.  But  all,  as  far 
as  I  know,  who  have  either  made  experiments  with 
a  view  to  prove  the  supposed  effect  of  these  means 
on  the  circulation,  or  who  have  sanctioned  the  in- 
ferences from  such  experiments,  have  overlooked  the 
circumstance  that  the  veins  being  tubes  of  so  pliable 
a  nature  that  when  empty  they  collapse  by  their  own 
weight,  whatever  may  be  said  of  the  effect  of  such 
causes  in  favouring  a  horizontal  or  descending  motion 
of  the  blood,  it  is  impossible  that  an  ascending  mo- 
tion could  be  produced  in  them  on  the  principle  of 
suction.  As  far  as  the  heart  may  possess  any  such 
power,  its  tendency  must  be  to  cause  the  vessel  to 
collapse,  not  to  raise  the  fluid  it  attracts. 

That  the  resilience  of  the  lungs,  as  far  as  they  pos- 
sess this  property,  and  the  act  of  inspiration,  tend  to 
dilate  the  heart  and  large  vessels  within  the  chest  is 
evident ;  but  the  former  is  very  trifling,  if  it  exist  at 
all,  except  as  far  as  it  depends  on  the  mere  weight  of 
the  lungs ;  and  the  latter  in  common  breathing  is 
little  more  efficient,  although  the  effect  of  respiration 
on  the  brain,  when  any  part  of  the  cranium  is  re- 
moved, sufficiently  attests  that  it  has  a  certain  effect. 
When  the  breathing  is  so  laborious  as  essentially  to 
influence  the  circulation,  it  evidently  tends  to  de- 
range the  regular  flow  of  the  blood  towards  the 
heart,  inspiration  of  course  acting  interruptedly ; 
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whereas  it  is  only  necessary  to  inspect  the  chest  of 
any  of  the  more  perfect  animals  immediately  after 
death,  and  while  artificial  respiration  is  being  per- 
formed, provided  death  has  not  been  caused  by  great 
loss  of  blood,  or  an  extreme  and  instantaneous  im- 
pression on  the  nervous  system,  to  see  that  the  blood 
flows  uniformly  towards  the  heart  with  no  interrup- 
tion but  that  which  the  contraction  of  the  heart  itself 
occasions. 

The  elasticity  of  the  heart  is  greater  in  some  ani- 
mals than  in  the  rabbit ;  but  it  is  in  all  cases  very 
inconsiderable.  The  heart  of  the  tortoise  is  the 
most  elastic  1  have  examined ;  yet  even  it  may  be 
compressed  during  its  diastole  by  a  force  not  sensibly 
greater  than  is  sufficient  to  compress  other  muscles 
in  a  state  of  relaxation.  Besides,  the  auricles  possess 
little  or  no  elasticity ;  and  whatever  the  elasticity  of 
the  ventricles  may  be,  it  can  have  no  effect  on  the 
blood  in  the  veins,  because  they  receive  their  blood 
from  the  auricles  which  are  contracting  during  the 
diastole  of  the  ventricles.  To  these  statements  it 
may  be  added,  that  in  many  of  the  inferior  animals 
the  foregoing  supposed  causes  of  the  venous  part  of 
the  circulation  evidently  have  no  existence,  and  that, 
with  the  exception  of  the  elasticity  of  the  heart,  they 
have  no  existence  in  the  foetal  state  in  any. 

We  have  just  seen  from  direct  experiment,  that 
the  circulation  of  the  blood  goes  on  as  usual  when 
all  these  causes  have  wholly  ceased  to  operate. 

I  shall  now  take  a  rapid  view  of  the  facts  which, 
as  far  as  I  am  capable  of  judging,  leave  no  room  for 
doubt  respecting  the  sources  of  the  power  on  which 
this  function  depends. 

It  is  so  evident  to  those  in  the  least  acquainted 
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with  the  animal  economy  that  the  contractile  power 
of  the  heart  is  one  of  the  chief  of  these  sources,  that 
it  would  be  superfluous  to  enumerate  the  proofs  of 
it ;  yet  even  this  position  has  been  denied,  and  that 
by  a  writer  of  no  mean  abilities.  The  opposite  error, 
however,  is  the  more  common  ;  and  not  a  few  have 
ascribed,  and  even  still  do  ascribe,  the  motion  of  the 
blood  throughout  the  whole  course  of  circulation  to 
the  contractile  power  of  the  heart  alone,  although  it 
would  not  be  difficult  to  prove  that  to  drive  the 
blood  through  one  set  of  capillary  vessels,  and  still 
more  through  two  or  three  sets  of  such  vessels, — 
for  in  man  himself,  in  one  important  part  of  the  cir- 
culation, it  is  carried  through  two,  and  in  some  ani- 
mals through  three,  sets  of  capillaries  before  it  re- 
turns to  the  heart,  —  I  say  it  would  not  be  difficult 
to  prove  that  to  drive  it  through  one  set  of  capillaries, 
at  the  rate  at  which  the  blood  is  known  to  move, 
would  require  a  force  capable  of  bursting  any  of  the 
vessels.  But  here,  as  in  the  former  instance,  it  is 
better  to  appeal  to  the  evidence  of  direct  facts  than 
to  any  train  of  reasoning ;  and  there  is  no  want  of 
such  facts  to  determine  the  point  before  us,  some  of 
which  I  formerly  had  the  honour  to  lay  before  the 
Society,  and  others  are  stated  in  my  Treatise  on  the 
Vital  Functions.  The  most  decisive  is,  that  the 
motion  of  the  blood  in  the  capillaries  continues  long 
after  the  heart  has  ceased  to  beat,  and  the  animal  in 
the  common  acceptation  of  the  term  is  dead,  even  in 
the  warm-blooded  animal,  for  an  hour  and  a  half  or 
two  hours,  and  it  is  not  for  some  time  sensibly 
affected  by  the  heart's  ceasing  to  beat ;  nor  does  this 
arise  from  some  imperceptible  impulse  still  given  by 
the  heart,  because  when  all  the  vessels  attached  to 
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this  organ  are  secured  by  a  ligature,  and  the  heart 
cut  out,  the  result  is  the  same. 

That  the  circulation  in  the  capillary  vessels  is  in- 
dependent of  the  heart  may  be  shown  by  various 
other  means.  On  viewing  the  motion  of  the  blood 
in  them,  with  the  assistance  of  the  microscope,  it 
may  generally  be  observed  that  it  is  moving  with 
different  degrees  of  velocity  in  the  different  vessels 
of  the  part  we  are  viewing,  frequently  more  than 
twice  as  rapidly  in  some  than  in  others.  Were  the 
motion  derived  from  a  common  source,  this  could 
not  be  the  case.  It  is  impossible,  in  the  motion  of 
the  blood  in  the  capillaries,  in  the  least  degree  to 
perceive  the  impulse  given  by  the  beating  of  the 
heart,  which  causes  the  blood  in  the  larger  arteries  to 
move  more  or  less  per  saltum,  the  motion  of  the 
blood  in  the  former  being  uniform  as  long  as  they 
retain  their  vigour,  and  the  necessary  supply  of  blood 
is  afforded  from  the  larger  vessels.  I  have  found  by 
experiments  very  frequently  repeated  *,  that  the 
motion  of  the  blood  may  be  accelerated  or  retarded 
in  the  capillaries  by  stimulants  or  sedatives,  applied 
either  to  the  brain  or  spinal  marrow,  and  acting  not 
through  the  medium  of  the  heart,  but  on  these 
vessels  themselves.  Nay,  so  little  effect  has  the 
action  of  the  heart  on  the  motion  of  the  blood  in  the 
capillaries,  that  I  have  found  that  when  the  power  of 
the  capillaries  of  a  part  is  suddenly  destroyed  by  the 
direct  application  of  opium  to  them,  the  motion  of 
the  blood  in  them  instantly  ceases,  although  the 
vigour  of  the  heart  and  that  of  every  other  part  of 
the  sanguiferous  system  is  entire,  t 

*  My  Treatise  on  the  Vital  Functions, 
t  Ibid. 
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If  the  circulation  in  the  capillaries  be  thus  inde- 
pendent of  the  heart,  it  is  evident  that  the  influence 
of  that  organ  cannot  extend  to  the  veins.  On  com- 
paring the  whole  of  the  foregoing  circumstances,  is 
it  not  a  necessary  inference  that  the  motion  of  the 
blood  in  the  larger  veins,  like  that  in  the  capillaries, 
depends  on  the  power  of  these  vessels  themselves  ? 
But  that  we  may  not  trust  to  any  train  of  reasoning, 
where  it  is  possible  to  have  recourse  to  direct  proof, 
I  made  the  following  experiment,  with  the  assistance 
of  Mr.  Cutler. 

Exp.  —  In  the  newly  dead  rabbit,  in  which  the 
circulation  was  maintained  by  artificial  respiration, 
the  jugular  vein  was  laid  bare  for  about  an  inch  and  a 
half ;  a  ligature  was  then  passed  behind  the  part  of 
the  vessel  nearest  to  the  head,  and  the  animal  was  so 
placed  that  the  vein  was  brought  into  the  perpen- 
dicular position,  the  head  of  the  animal  being  under- 
most, so  that  it  was  necessary  for  the  vein,  in 
conveying  the  blood  to  the  heart,  to  convey  it  per- 
pendicularly against  its  gravity.  The  ligature,  which 
was  placed  at  what  was  now  the  lowest  part  of  the 
exposed  portion  of  the  vein,  was  suddenly  tightened, 
while  Mr.  Cutler  and  myself  observed  the  vessel. 
The  blood  in  the  part  of  the  vein  between  the  li- 
gature and  the  heart  was  instantly  and  completely 
expelled,  as  the  transparency  of  the  vessel  enabled  us 
to  perceive.  The  vessel  itself  wholly  collapsed, 
proving  that  all  its  blood  had  entered  the  heart,  so 
that  to  a  superficial  view  there  seemed  to  be  no  vessel 
in  the  part  where  a  large  dark-coloured  vein  had  just 
before  appeared.  In  the  mean  time,  on  the  other 
side  of  the  ligature,  the  vein  had  become  gorged 
with  blood. 

In  the  foregoing  experiment  we  see  the  blood 
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rising  rapidly  against  its  gravity,  where  all  causes 
external  to  the  vessel  on  which  the  venous  part  of 
the  circulation  has  been  supposed  to  depend,  had 
ceased  to  exist,  and  the  vis  a  tergo  was  wholly  de- 
stroyed by  the  ligature. 

By  a  similar  experiment,  the  power  of  the  arteries 
in  propelling  the  blood  may  also  be  demonstrated. 

Exp. — In  a  newly  dead  rabbit,  the  circulation 
being  supported  by  artificial  breathing,  the  carotid 
artery  was  laid  bare  for  about  an  inch  and  a  half. 
The  animal  was  so  placed  as  to  keep  the  vessel  in 
the  perpendicular  position,  the  head  being  now  up- 
permost. A  ligature  was  passed  behind  that  part  of 
the  vessel  which  was  next  the  heart,  and  Mr.  Cutler 
and  myself  observed  the  vessel  at  the  moment  the 
ligature  was  tightened.  The  artery  of  course  did 
not  collapse  as  the  vein  had  done  in  the  preceding 
experiment ;  but  the  blood  was  propelled  along  the 
vessel,  so  that  it  no  longer  appeared  distended  with 
it.  It  was  at  once  evident,  from  the  change  of  ap- 
pearance in  the  vessel,  that  the  greater  part  of  the 
blood  had  passed  on  in  a  direction  perpendicularly 
opposed  to  its  gravity.  It  is  worthy  of  remark,  that 
the  blood  of  the  artery  was  propelled  neither  so 
rapidly  nor  so  completely  as  that  of  the  vein,  the 
cause  of  which  will  be  evident  in  the  observations  I 
am  about  to  make  on  the  nature  of  the  function  and 
powers  of  these  vessels. 

When  the  whole  of  the  preceding  facts  are  consi- 
dered, it  will,  I  think,  be  admitted  that  the  circu- 
lation is  performed  by  the  combined  power  of  the 
heart  and  blood-vessels  themselves,  and  that  no  aux- 
iliary power  is  necessary  for  its  perfect  performance. 
Here,  as  in  other  cases,  the  more  we  study  the  ope- 
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rations  of  nature,  the  more  direct  and  simple  we  find 
them.  The  resilient  power  of  the  lungs  and  elasticity 
of  the  ventricles  of  the  heart,  as  far  as  they  exist, 
favour  the  free  entrance  of  the  blood  into  these  cavi- 
ties, an  office  adapted  to  the  feebleness  of  such 
powers,  which,  in  many  animals,  we  have  seen,  have 
no  existence.    Their  operation  is  similar,  but  pro- 
bably much  inferior,  to  the  elastic  power  of  the 
arteries,  by  which  the  ingress  of  the  blood  suddenly 
impelled  into  them  by  the  systole  of  the  heart  is 
rendered  more  free  than  it  would  have  been  had 
these  vessels  tended  to  collapse  in  the  intervals  of  its 
contractions.    Had  the  blood  flowed  into  them  in  a 
continued  stream,  and  been  carried  through  them  by 
their  own  powers  alone,  their  elasticity  would  evi- 
dently have  impeded,  not  promoted,  the  circulation 
through  them.    Thus  the  veins,  where  these  con- 
ditions obtain,  are  so  pliable  that  they  collapse  by 
their  own  weight,  and  hence  it  was  that  in  the  pre- 
ceding experiments  the  vein  carried  on  its  blood  so 
much  more  rapidly  and  completely  than  the  artery, 
which  felt  the  want  of  the  impulse  it  receives  from 
the  heart,  that  at  once  assists  in  propelling  its  blood, 
and  through  the  blood  stimulates  the  vessel  itself. 
The  action  of  the  vein  was  perfect ;  it  possessed  all 
its  usual  powers,  which  reside  in  itself  alone. 

It  only  remains  for  us  to  inquire  into  the  nature 
of  the  power  by  w^hich  the  heart  and  bloodvessels 
maintain  the  circulation.  Respecting  the  nature  of 
the  power  of  the  heart  there  cannot  be  two  opinions. 
It  is  evidently  a  muscular  power.  The  structure  of 
its  parietes  is  similar  to  that  of  other  muscles,  and 
they  obey  all  the  usual  laws  of  the  muscular  fibre. 
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Is  the  power  of  the  vessels  of  the  same  nature  ? 
This  is  a  question  which  has  frequently  been  dis- 
cussed. The  chief  arguments  which  have  been  ad- 
duced in  favour  of  the  affirmative  are,  the  nature  of 
their  function  ;  the  fibrous  appearance  observed  in 
some  of  the  vessels,  which  is  more  evident  in  some 
other  animals  than  in  man  ;  and  the  minuteness  of 
most  of  the  vessels,  which,  if  they  are  muscular, 
accounts  for  the  difficulty  with  which  the  muscular 
structure  is  detected  in  them.  The  chief  arguments 
against  the  muscularity  of  the  vessels  have  been, 
that  they  could  not  be  made  to  obey  an  artificial 
stimulus  in  the  way  that  the  heart  and  other  muscles 
are  found  to  do,  and  that  their  chemical  analysis 
gives  no  evidence  of  fibrin.  Of  the  latter  of  these 
objections  Dr.  Young  observes,  that  a  part  may  be 
muscular  although  it  does  not  contain  fibrin,  and 
refers  in  support  of  this  opinion  to  the  crystalline 
lens.  The  former  of  these  objections  no  longer 
exists,  the  vessels  having  been  found  to,  obey  both 
stimulants  and  sedatives  as  readily  as  parts  more  evi- 
dently muscular.  It  appears  from  many  experiments 
related  in  my  Treatise  on  the  Vital  Functions,  that 
the  action  of  the  capillary  vessels  is  as  easily  influ- 
enced both  by  stimulants  and  sedatives  as  the  heart 
itself ;  and  although  the  larger  vessels  are  not  so 
easily  excited  artificially  as  the  heart  and  muscles  of 
voluntary  motion,  yet  several  physiologists  have  suc- 
ceeded in  exciting  them  both  by  mechanical  and 
chemical  agents.  But  there  is  another  argument  in 
favour  of  the  muscularity  of  the  vessels,  which,  I 
think,  may  be  regarded  as  no  less  powerful.  I  en- 
deavoured, in  papers  which  I  had  the  honour  to 
present  to  the  Society,  and  which  appeared  in  the 
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Philosophical  Transactions  for  1815,  to  ascertain  the 
relation  which  the  heart  bears  to  the  nervous  system, 
which  is  different  from  that  of  the  muscles  of  volun- 
tary motion.  It  appears  from  the  facts  there  ad- 
duced, that  this  organ  is  not  only  independent  of 
that  system,  although  capable  of  being  influenced 
through  it  either  by  means  of  stimulants  or  sedatives, 
and  that  even  to  the  instantaneous  destruction  of  its 
power,  but  that  it  equally  obeys  either  set  of  agents, 
whether  applied  to  the  brain  or  spinal  marrow ; 
while  the  muscles  of  voluntary  motion  obey  no  sti- 
mulus acting  through  the  nervous  system,  unless  it 
be  applied  to  their  nerves  themselves  or  to  the  par- 
ticular parts  of  that  system  from  which  their  nerves 
arise.  I  found  from  repeated  experiments  that  the 
vessels  bear  the  same  relation  to  the  nervous  system 
as  the  heart  does,  their  power  being  independent  of 
this  system,  but  equally  with  the  heart  capable  of 
being  influenced  by  either  stimulants  or  sedatives 
applied  either  to  the  brain  or  spinal  marrow,  and 
that  even  to  the  instantaneous  destruction  of  their 
power.  They  in  all  respects  bear  the  same  relation 
to  the  nervous  system  with  the  heart,  which  affords 
the  strongest  argument  for  believing  that  their  power 
is  of  the  same  nature.* 

From  the  various  facts  stated  or  referred  to  in  the 
foregoing  paper,  the  following  inferences  appear  to 
be  unavoidable: — that  the  circulation  is  maintained 
by  the  combined  power  of  the  heart  and  bloodvessels ; 
and  that  the  power  of  both  is  a  muscular  power. 

*  My  Treatise  on  the  Vital  Functions. 
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From  a  review  of  the  whole  of  the  facts  which 
have  been  laid  before  the  Society,  in  my  paper  on 
the  Nature  of  Sleep,  published  in  the  Philosophical 
Transactions  for  1838,  it  appears. 

That  in  the  brain  and  spinal  marrow  alone  reside 
the  active  parts  of  the  nervous  system. 

That  the  law  of  excitement  in  the  parts  of  these 
organs,  which  are  associated  with  the  nerves  of  sen- 
sation and  voluntary  motion,  is,  that  it  is  uniformly 
followed  by  proportional  exhaustion,  which,  when  it 
takes  place  to  such  a  degree  as  to  suspend  their  usual 
functions,  constitutes  sleep ;  all  degrees  of  exhaustion 
which  do  not  extend  beyond  them,  and  the  parts 
associated  with  them,  being  consistent  with  health. 

That  the  law  of  excitement  in  those  parts  of  the 
brain  and  spinal  marrow  which  are  associated  with 
the  vital  nerves,  is  excitement,  which  is  only,  when 
excessive,  followed  by  any  degree  of  exhaustion,  no 
degree  of  which  is  consistent  with  health. 

That  the  vital,  in  no  degree  partaking  of  the  ex- 
haustion of  the  sensitive  system  in  sleep,  only  appears 
to  do  so  in  consequence  of  the  influence  of  the  latter 
on  the  function  of  respiration,  the  only  vital  function 
in  which  these  systems  co-operate. 

That  the  law  of  excitement  of  the  muscular  fibre, 
with  which  both  the  vital  and  sensitive  parts  of  the 
brain  and  spinal  marrow  are  associated,  is  excite- 
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ment  which,  like  the  excitement  of  the  vital  parts 
of  these  organs,  is  only,  when  excessive,  followed 
by  any  degree  of  exhaustion.  And 

That  the  nature  of  the  muscular  fibre  is  every- 
where the  same,  the  apparent  differences  in  the 
nature  of  the  muscles  of  voluntary  and  involuntary 
motion  depending  on  the  differences  of  their  func- 
tions, and  of  the  circumstances  in  which  they  are 
placed. 

I  SHALL  conclude  this  paper  with,  sl  few  obser- 
vations on  dreaming,  immediately  connected  with 
the  preceding  parts  of  the  subject. 

Had  we,  independently  of  experience,  been  made 
acquainted  with  the  nature  of  sleep,  we  might  have 
foretold  that  dreaming  —  pretty  much  as  we  find  it 
—  would  be  its  consequence. 

We  here  find  the  sensitive  parts  of  the  brain,  to 
which  the  powers  of  mind  belong,  and  the  parts  as- 
sociated with  them,  in  a  state  of  exhaustion,  but  not 
such  exhaustion  as  prevents  their  being  excited  by 
slight  causes,  while  other  parts  of  the  system  are  still 
in  a  state  of  activity.  But  it  is  only  in  the  most 
perfect  state  of  health,  and  such  as  we  rarely  enjoy, 
that  the  vital  functions  are  performed  without  slight 
causes  of  irritation  arising  in  some  of  their  various 
and  complicated  processes,  which  tend  to  disturb  the 
repose  of  the  sensitive  parts  of  the  brain.  Thus  it  is 
that  indigestion  and  other  internal  causes  of  irritation 
produce  dreaming.  Such  causes  act  partially,  and 
therefore  only  partially  excite  those  parts. 

It  seems  greatly  to  influence  the  phenomena  of 
dreaming,  that  in  order  to  favour  the  occurrence  of 
sleep,  and  thus  as  far  as  we  can  prevent  unnecessary 
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exhaustion,  means  are  always  employed  at  its  accus- 
tomed times  to  prevent,  as  much  as  possible,  the 
excitement  of  the  external  organs  of  sense,  and  con- 
sequently those  parts  of  the  brain  corresponding  with 
them.  This  renders  us  the  more  sensible  to  causes 
of  excitement  existing  within  our  own  bodies,  while, 
by  the  inactivity  of  those  parts  of  the  brain  which 
correspond  to  the  organs  of  sense,  we  are  deprived  of 
the  usual  control  over  such  parts  of  the  mental 
functions  as  are  thus  excited,  the  effect  of  which  is 
greatly  increased  by  the  rapidity  of  the  operations  of 
the  memory  and  imagination,  when  not  restrained  by 
some  of  the  various  means  employed  for  that  purpose 
in  our  waking  hours.  These  are  often  objects  of  the 
senses,  as  written  language,  diagrams,  sounds,  and 
sometimes  even  objects  of  touch  ;  but  the  most 
common  is  the  mere  use  of  words,  independently  of 
any  object  presented  to  our  senses. 

Any  one  may  easily  perceive  how  difficult  it  is  to 
pursue  a  train  of  reasoning  without  this  means  of 
detaining  his  ideas  for  the  purpose  of  steadily  con- 
sidering them  and  comparing  them  together.  Now 
in  sleep,  in  consequence  of  the  excitement  of  the 
brain  being  so  partial,  we  are  deprived  of  all  these 
means  ;  and  our  ideas  pass  with  such  rapidity  as 
precludes  all  consideration  and  comparison.  Our 
conceptions,  therefore,  are  uncorrected  by  experience, 
and  we  are  not  at  all  surprised  at  the  greatest  incon- 
gruities. Why  should  we  be  surprised  at  our  moving 
through  the  air,  when  we  are  not  aware  that  we  have 
not  always  done  so  ?  The  mind  of  the  dreamer  differs 
from  that  of  the  infant  in  having  a  fund  of  ideas  laid 
up  in  it  which  may  by  various  circumstances  be  par- 
tially recalled  ;  but  it  resembles  it  in  being  in  other 
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respects  void  of  the  results  of  experience,  and  con- 
sequently, with  the  exception  of  this  partial  operation 
of  experience,  of  the  means  of  correcting  the  ideas 
excited  in  it.  In  general,  there  is  neither  time  nor 
means  for  doubt  or  hesitation. 

Such  is  the  rapidity  of  our  thoughts  in  dreaming, 
that  it  is  not  uncommon  for  a  dream,  excited  by  the 
noise  that  awakes  us,  and  which,  therefore,  must 
take  place  in  the  act  of  awaking,  to  occupy,  when 
put  into  words,  more  than  fifty  times  the  space  in 
the  relation.  It  is  a  good  illustration  of  what  is  here 
said,  that  -when  we  dream  that  we  are  conversing, 
and  thus  obliged  to  employ  words,  the  usual  incon- 
gruities of  dreaming  do  not  occur.  The  ideas  are 
sufficiently  detained  to  enable  us  to  correct  the  sug- 
gestions of  the  imagination.  No  man  ever  dreamt 
that  he  was  telling  another  that  he  had  been  flying 
through  the  air. 

Thus  the  peculiarities  of  dreaming  arise  from  the 
partial  operation  of  the  causes  of  disturbance,  and 
some  of  the  sensitive  parts  of  the  brain  being  capable 
of  excitement  without  disturbing  others  ;  and  thus  it 
is  that  the  more  near  we  are  to  awaking,  the  more 
rational  our  dreams  become,  all  parts  of  the  brain 
beginning  to  partake  of  the  excitement,  which  has 
given  rise  to  the  adage,  that  morning  dreams  are 
true." 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did 
me  the  honour  to  publish  in  the  Philosophical  Transactions 
for  1836. 

We  have  now  considered  individually  the  various 
powers  of  the  more  perfect  living  animal.*  We  have 
found  in  it,  beside  the  mechanical  powers  which,  it 
will  be  admitted  on  all  hands,  it  evidently  possesses 
in  common  with  inanimate  nature,  four  distinct 
powers ;  three  of  them  vital  powers,  properly  so 
called,  that  is,  powers  having  properties  essentially 
different  from  those  of  the  agents  which  operate  in 
inanimate  nature.  In  the  fourth  alone  we  recognise 
one  of  those  agents ;  for  we  find  it  can  exist  in  other 
textures  than  those  to  which  it  belongs  in  the  living 
animal,  and  that  we  can  substitute  for  it  one  of  the 
powers  of  inanimate  nature  without  deranging  any 
of  the  functions  of  life. 

All  these  powers  are  employed,  although  in  a  very 
different  way,  in  the  construction  of  two  systems  in 
a  great  degree  distinct ;  the  end  of  the  one  being 
the  maintenance  of  our  bodies,  of  the  other,  our 
intercourse  with  the  world  which  surrounds  us. 

In  the  remaining  part  of  this  paper,  I  am  to  con- 
sider the  various  relations  those  powers  bear  to  each 
other  in  the  maintenance  of  the  foregoing  systems ; 
and  the  way  in  which  these  systems  themselves  are 

*  See  Appendix,  No.  I. 
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SO  related  as  to  form  the  animal  body  into  a  whole, 
in  which  no  part  can  be  affected  without  tending 
more  or  less  to  influence  every  other. 

In  order  to  ascertain  the  seat  of  the  power  on 
which  muscular  contractility  depends,  it  was  necessary 
in  an  early  part  of  this  paper  to  enter  on  the  relation 
which  subsists  between  the  muscular  and  nervous 
systems ;  and  it  appears  from  what  is  there  said,  that 
the  nervous  influence,  whether  in  its  effects  on  the 
muscles  of  voluntary  or  involuntary  motion,  stands 
only  in  the  relation  of  a  stimulus  or  directly  debih- 
tating  power  to  the  muscular  fibre,  according  to  the 
degree  and  manner  in  which  its  organs  are  impressed, 
a  result,  I  may  observe  in  passing,  peculiarly  in  ac- 
cordance with  all  the  other  facts  which  have  been 
stated  respecting  the  nature  of  that  influence,  because 
the  same  observation,  we  shall  find,  applies  to  all  the 
agents  of  inanimate  nature  which  are  capable  of  in- 
fluencing the  muscular  fibre. 

The  relation  which  next  demands  our  attention  is 
that  which  subsists  between  the  organs  of  the  nervous 
influence  and  the  living  blood. 

The  first  thing,  which  here  strikes  us,  is  that  the 
blood-vessels  and  nerves  uniformly  accompany  each 
other  ;  from  which  we  are  led  to  infer  that  they  co- 
operate in  functions  of  very  general  necessity. 

The  powers  of  the  nervous  system,  properly  so 
called,  we  have  seen,  are  of  a  chemical  nature.  Of 
this  nature  therefore  must  be  all  processes  in  which 
they  immediately  cooperate.  It  is  evident  that  where 
such  powers  are  employed,  to  render  them  efficient, 
materials  must  be  provided  on  which  they  may 
operate,  and  there  must  also  of  course  be  means  by 
which  these  materials  are  duly  exposed  to  their  action. 
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The  materials  we  find  in  the  blood,  the  means 
employed  for  the  purpose  of  duly  exposing  them  to 
the  action  of  the  nervous  influence,  in  the  capillary 
vessels,  on  which  the  minute  extremities  of  the 
nerves,  (which  we  know  from  numberless  observa- 
tions are  those  parts  of  the  nervous  system  by  which 
its  powers  are  immediately  applied  in  the  functions 
of  secretion  and  assimilation,  as  well  as  the  excitement 
of  the  muscular  fibre,)  are  distributed.  As  the  cen- 
tral are  the  only  parts  of  the  nervous  system,  properly 
so  called,  employed  in  the  formation  of  the  nervous 
influence,  the  extremities  of  the  nerves  are  the  only 
immediate  organs  of  its  powers  in  all  its  functions. 

The  motion  of  the  fluids  in  the  capillary  vessels,  as 
appears  from  many  of  my  experiments  related  in  the 
Philosophical  Transactions  for  1815  and  my  Inquiry 
into  the  Laws  of  the  Vital  Functions,  depends  on  a 
power  which  resides  in  themselves,  in  no  degree  de- 
pending on  the  power  of  the  heart  or  arteries,  except 
as  far  as  is  necessary  for  the  due  supply  of  blood  to 
the  latter,  which  form  the  reservoirs  from  which  the 
capillary  vessels  draw  their  supply.  When  in  the 
newly  dead  animal  a  ligature  is  thrown  round  all  the 
vessels  attached  to  the  heart,  and  this  organ  is  re- 
moved, the  motion  of  the  blood  in  the  capillaries 
continues  unimpaired,  and  only  fails  in  proportion  as 
the  supply  of  blood  from  the  large  arteries  fails  *  ;  the 
cause  of  the  emptiness  of  the  latter  some  time  after 
death. 

By  such  means  the  materials  on  which  the  nervous 

*  See  a  paper  on  the  Powers  of  Circulation  in  the  Philosophical 
Transactions  for  1831  republished  in  my  Inquiry  into  the  Nature 
of  Sleep  and  Death.  See  also  my  Inquiry  into  the  Laws  of  the 
Vital  Functions,  Part  II. 
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influence  operates  are  supplied  and  presented  to  it ; 
and  the  means  of  supply,  namely,  the  power  of  the 
heart  and  arteries,  as  well  as  that  of  the  capillary 
vessels  themselves,  being,  as  we  have  seen,  under  the 
immediate  influence  of  the  same  power  which  effects 
the  chemical  changes  *,  the  supply  is  proportioned  to 
the  demand  under  the  various  conditions  of  the  ever- 
changing  functions  ;  and  under  the  same  influence 
are  the  means  of  removal,  whether  of  secreted  fluids 
or  solid  parts,  become  unfit  for  the  purposes  of  life. 
Such  are  the  circumstances  above  referred  to,  which 
render  it  necessary  that  the  muscles,  whether  directly 
or  indirectly  employed  in  these  functions,  should  be 
subjected  to  the  same  power  on  which  depend  the 
functions  of  secretion  and  assimilation,  namely,  all 
muscles  of  involuntary  propulsion,  that  is,  with  a  very 
few  exceptions,  all  muscles  of  involuntary  motion. 

It  appears  from  some  lately  ascertained  facts  that 
the  secreted  fluids  are  formed  from  the  blood  while 
still  in  its  vessels,  and  not  in  the  act  of  their  separa- 
tion by  the  secreting  organs.  That  such  must  neces- 
sarily be  the  case  appears  from  what  has  been  said. 
The  act  of  separation  must  be  posterior  to  the  changes 
effected  by  the  chemical  powers  of  the  nervous  in- 
fluence. It  is  only  while  the  blood  is  still  in  its 
vessels  that  it  can  be  exposed  to  their  operation  ;  and 
we  have  reason  to  believe  that  it  is  only  as  the  due 
changes  have  been  effected,  that  is,  only  as  the 
secreted  fluid  has  acquired  its  due  properties,  that  it 
applies  the  due  stimulus  to  the  vessels  by  which  it  is 

*  See  experiments  detailed  in  the  Philosophical  Transactions 
for  1815  and  1822,  and  my  Inquiry  into  the  Laws  of  the  Vital 
Functions,  Part  II. 
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discharged :  on  the  same  principle  that  the  due  action 
of  the  intestines,  by  which  they  discharge  their  con- 
tents, is  not  excited  if  these  contents  have  not  acquired 
their  due  properties  by  the  chemical  processes  which 
take  place  in  the  stomach  and  duodenum. 

Such  are  the  nature  and  functions  of  the  nervous 
power,  and  its  relations  to  the  muscular  power  and 
the  powers  of  the  living  blood.  When  we  turn  to 
the  sensorial  system,  we  find  ourselves  in  a  new 
world.  Here  voltaic  electricity,  which  we  so  suc- 
cessfully substitute  for  the  nervous  influence,  can  do 
nothing.  The  immediate  organs  of  the  sensorial 
power,  we  have  seen,  are,  in  their  healthy  functions, 
as  it  were  hedged  in  and  defended  from  contact  with 
any  of  the  agents  of  inanimate  nature. 

On  the  one  hand,  we  find  the  nerves  of  sensation, 
which  so  far  partake  of  the  nature  of  the  external 
world  that  they  are  capable  of  receiving  and  pro- 
pagating impressions  from  its  agents,  but  in  all 
other  respects  are  allied  to  the  organs  with  which 
they  are  associated.  By  their  vital  powers  they 
influence  the  immediate  organs  of  the  sensorium, 
and  the  functions  thence  resulting  are  the  efl'ects  of 
one  vital  organ  influencing  another,  and  that  by  its 
vital  properties  alone  ;  for  it  is  evident  that  the  pro- 
perties  operating  here  have  nothing  in  common  with 
those  of  any  of  the  principles  of  inanimate  nature. 
In  the  results,  consequently,  we  have  seen  all  analogy 
with  the  phenomena  of  these  principles,  for  the  first 
time,  lost ;  and  necessarily  so,  none  of  the  properties 
of  the  agents  of  that  world  being  immediately  em- 
ployed in  their  production. 

The  nerves  of  sensation,  it  appears  from  what  has 
been  said,  convey  not  the  nervous  influence  properly 
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SO  called.  The  influence  they  convey  is  of  a  nature 
essentially  different  from  that  by  which  the  muscles 
are  excited  and  the  functions  of  secretion  and  as- 
similation maintained.  They  sufficiently  partake  of 
the  nature  of  the  sensorial  organs  to  be  capable  of 
directly  impressing  them,  and  thus  the  latter  receive 
all  their  impressions  whether  originating  from  without 
or  within  our  own  bodies. 

On  the  other  hand,  —  that  is,  that  the  sensorial 
organs  may,  without  contact  with  any  of  the 
agents  of  the  external  world,  impress  those  agents, 
—  a  more  complicated  machinery  is  required.  The 
various  nerves  of  sensation  are  the  only  means 
required  for  conveying  impressions  to  these  organs  ; 
but  so  simple  an  apparatus  is  not  sufficient  to  convey 
to,  and  impress  on,  the  materials  of  the  external 
world,  the  dictates  of  volition.  The  powers  of  the 
nervous  system,  properly  so  called,  are  here  called 
into  operation  by  the  sensorial  powers,  to  which  they 
are  subjected  ;  for  it  appears  from  many  experiments, 
detailed  in  my  papers  in  the  Philosophical  Transac- 
tions for  1815  and  in  my  Inquiry  into  the  Laws  of  the 
Vital  Functions,  that  as  the  muscular  is  independent  of 
the  nervous  power,  but  subjected  to  its  influence,  the 
nervous  is  independent  of  the  sensorial  power,  but, 
in  like  manner,  subjected  to  the  influence  of  this 
power.  In  the  case  before  us  the  nervous,  influenced 
by  the  powers  of  the  sensorial  organs,  supply  a  certain 
set  of  nerves  with  the  stimulus  which  excites  the 
muscles  of  voluntary  motion,  the  immediate  agents 
by  which  the  materials  of  the  external  world  are  im- 
pressed. 

I  have  had  occasion  to  refer  to  the  great  variety 
of  the  phenomena  of  life,  as  one  cause  of  their 
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apparent  obscurity.  Such  is  their  variety  that  we 
are,  at  first  view,  lost  in  attempting  any  arrangement 
or  even  enumeration  of  them.  An  essential  step 
towards  their  arrangement,  as  appears  from  what  has 
been  said,  is  their  division  into  those  which  are  the 
immediate  results  of  the  cooperation  of  the  principle 
of  life  with  the  principles  of  inanimate  nature,  and 
those  which  have  no  immediate  dependence  on  the 
latter  powers  ;  for  all  our  functions  mediately  or 
immediately  depend  on  the  operations  of  the  agents 
of  inanimate  nature.  All  are  more  or  less  directly 
excited  by  impressions  originating  in  their  agency. 

The  most  purely  sensorial  functions,  our  pleasures 
and  pains,  are  as  dependent,  though  more  remotely, 
on  the  excitement  maintained  by  them  as  the  func- 
tions of  the  organs  immediately  impressed  by  them. 
Have  not  the  excitements  of  memory,  for  example,  as 
much  originated  in  their  impressions,  as  their  more 
direct  effects  on  the  part  impressed  ?  And  when  the 
nature  of  our  bodies  and  the  circumstances  in  which 
we  are  placed  are  duly  considered,  what  other  result 
could  be  expected  ?  Our  organs,  being  composed  of 
the  same  materials  as  the  world  which  surrounds  us, 
can  only  be  directly  influenced  by  agents  of  their 
own  nature  ;  and  from  that  world,  and  by  the  medium 
of  those  organs,  all  the  materials,  not  only  of  our 
acquired  knowledge*,  but  of  our  enjoyments  and 
our  sufferings,  are  derived. 

And  as  on  the  one  hand,  all  our  functions  are  more 
or  less  immediately  excited  by  impressions  made  by 

*  We  are  born  with  the  knowledge  which  is  immediately  essential 
to  our  existence.  The  infant  knows  as  well  how  to  suck  and  how 
to  breathe  as  the  adult.    See  my  paper  on  the  Nature  of  Death. 
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the  agents  of  the  external  world  on  organs  composed 
of  materials  of  their  own  nature,  on  the  other,  we 
have  no  power  of  influencing  them,  but  through 
similar  means.  The  only  means  of  exciting  our 
mental  functions  are  the  impressions  of  those  agents 
on  the  organs  of  sense,  and  our  only  means  of  opera- 
ting beyond  our  own  bodies  are  through  our  organs 
of  motion.  Even  when  by  our  mental  powers  we 
influence  those  of  other  sentient  beings,  it  is  as 
much,  though  not  so  directly,  by  impressing  the 
agents  of  the  external  world  by  the  latter  organs  as 
when  we  raise  a  weight  or  throw  a  stone. 

Such  is  the  general  outline  of  the  vital  and  sensitive 
systems  ;  and  the  manner  in  which  the  various  powers 
of  the  living  animal  are  related  in  the  formation  of 
these  systems.  By  the  foregoing  means,  the  nervous 
power  maintains  the  vital  functions  properly  so  called  ; 
and  the  sensorial  power  is  brought  to  cooperate  with 
the  powers  of  inanimate  nature,  powers  which  have 
no  properties  in  common. 

It  appears  from  the  facts  adduced  in  my  paper  on 
the  Nature  of  Death,  published  in  the  Philosophical 
Transactions  for  1834,  that  the  vital  and  sensitive 
systems  obey  very  different  laws,  the  difference 
depending  on  the  vast  diffei^ence  in  the  nature  of  the 
sensorial  and  nervous  powers,  the  leading  powers 
which  pervade  all  their  departments,  and  to  which  all 
their  other  powers  are  subservient. 

These  other  powers,  it  appears  from  what  has  been 
said,  are  common  to  both ;  namely,  the  muscular  power 
and  the  powers  of  the  living  blood. 
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In  other  respects  a]so  the  laws  of  the  two  systems 
essentially  differ.  Nor  will  these  differences  surprise 
us,  when  it  is  recollected,  as  appears  from  the  facts 
which  have  been  stated,  that  while  the  leading  power 
in  the  vital  system  is  one  of  those  powers  which 
operate  in  the  external  world,  that  of  the  sensitive 
system  not  only  possesses  no  properties  in  common 
with  the  agents  of  inanimate  nature,  but  depends  on 
a  set  of  organs  unapproachable  in  their  healthy  func- 
tions by  any  such  agents. 

When  the  facts  adduced  in  my  paper  just  referred 
to,  and  that  on  the  Nature  of  Sleep  published  in  the 
Philosophical  Transactions  for  1833,  are  duly  consi- 
dered, it  will  appear  that  a  principal  cause  of  differ- 
ence in  the  laws  of  these  systems  depends  on  the 
difference  of  the  laws  of  excitability  in  the  organs  of 
their  leading  powers.  In  those  of  the  leading  power 
of  the  sensitive  system,  all  degrees  of  excitement  are 
followed  by  a  rapid  proportional  exhaustion  of  exci- 
tability ;  so  that  the  effect  of  the  usual  stimulants  of 
life  for  a  few  hours  renders  a  state  of  inactivity 
essential  to  the  maintenance  of  their  health  :  while 
the  exhaustion  of  the  excitability  of  the  organs  of  the 
leading  power  in  the  vital  system  by  those  stimulants 
is  the  operation  of  many  times  as  many  years  ;  the  one 
determining  the  recurrence  of  sleep,  the  other  the 
natural  duration  of  life. 

Thus  it  is  that  those  in  whom,  from  habits  of  dis- 
sipation, extreme  labour,  or  other  causes,  the  excita- 
bility of  the  vital  system  is  to  a  certain  degree 
exhausted,  but  who  as  they  approach  middle  life  cease 
to  be  exposed  to  such  causes,  and  during  that  portion 
of  life,  that  is  from  thirty  to  fifty  or  fifty-five,  feel 
little  inconvenience  from  the  effects  of  their  early 
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habits,  —  there  still  being  in  the  vital  system  sufficient 
excitability  for  the  usual  functions  of  life, — after  this 
period,  when  the  defect  of  excitability  begins  to  be 
felt  sooner  or  later  by  all,  feel  the  effects  of  its 
expenditure  which  had  been  so  profuse  in  early  life  : 
many  striking  instances  of  which  I  have  witnessed. 
Similar  observations  apply  to  long-protracted  illness, 
severe  misfortunes,  or  any  other  cause  which  at  any 
period  of  life  in  a  great  degree,  and  for  a  considerable 
length  of  time,  tend  to  exhaust  the  excitability  of  the 
vital  system,  although  for  a  certain  time  the  individual 
may  enjoy  his  usual  health  after  such  causes  have 
ceased  to  operate.  * 

The  organs  of  the  leading  power  in  the  vital  system, 
as  appears  from  the  facts  stated  in  my  paper  on  the 
Nature  of  Death,  possess  at  birth  a  high  degree  of 
excitability,  a  degree  beyond  that  proportion  which 
constitutes  the  firmest  state  of  health — the  cause,  as 
there  pointed  out,  of  many  of  the  most  fatal  diseases  of 
infancy.    By  the  operation  of  the  usual  stimulants  of 
life  the  excitability  is  gradually  reduced  till  it  bears  a 
due  proportion  to  those  stimulants  by  which  the  powers 
of  the  constitution  are  confirmed.  At  length,  from  their 
continued  operation,  the  fault  is  a  defect,  not  a  redun- 
dancy, of  excitability,  to  which  every  day  necessarily 
adds,  till  they  can  no  longer  excite  the  organs  on  which 
that  power  depends  ;  for  in  every  instance  the  imme- 
diate cause  of  absolute  death,  which  is  very  different 
from  what  we  call  death,  is  the  failure  of  that  power,  t 
And  as,  in  the  vital  system,  there  are  no  means  in  the 

*  See  what  is  said  of  the  excitability  of  the  two  systems  in  my  pa- 
per on  the  Nature  of  Sleep  and  Death. 

f  My  paper  on  the  Nature  of  Death.  Philosophical  Transactions 
for  1834. 
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constitution,  as  in  the  sensitive  system,  of  restoring 
the  excitability  of  its  organs,  they  finally  cease  to  be 
excited.  Thus  it  is  that  in  almost  all  cases  of  great 
longevity  we  find  that  there  has  been  little  exposure 
during  life  to  powerful  causes  of  exhaustion  of  either 
body  or  mind,  for  w^e  have  seen  that  the  nervous 
is  immediately  under  the  influence  of  the  sensorial 
power  ;  and  that  such  instances  are  most  frequent 
in  the  colder  of  the  temperate  climates,  heat,  on 
the  one  hand,  tending  to  exhaust  excitability,  and 
extreme  cold,  on  the  other,  to  render  us  less  capable 
of  excitement. 

While  considering  the  laws  of  excitability,  it  is 
necessary  to  bear  in  mind  an  essential  property  of  all 
those  agents  which  are  capable  of  calling  it  into  action, 
and  which  has  demanded  less  attention  than  its  great 
importance  in  the  treatment  of  disease  demands. 
There  is  no  agent  capable  of  influencing  either  of  the 
two  systems  into  which  the  functions  of  the  living 
animal  arrange  themselves,  whether  it  be  such  as 
makes  its  chief  impression  on  the  mind  or  body, 
which  is  not  capable  of  acting  either  as  a  stimulating 
or  directly  debilitating  power,  according  to  the  degree 
in  which  it  is  applied.  There  is  none  which  may  not 
be  applied  in  so  small  a  degree  as  to  act  as  a  stimulant, 
and  in  so  great  a  degree  as  to  act  as  a  directly  debi- 
litating power.  The  most  depressing  passion  in  a 
comparatively  small  degree  will  excite,  the  most 
exciting  in  an  excessive  degree  directly  debilitate  ; 
and  the  same  stimulus  by  which  either  the  nervous 
or  muscular  fibre  is  directly  excited  will  by  its  exces- 
sive application  directly  deprive  it  of  power.  I  know  of 
no  exception  to  this  law.    All  medicines  within  their 
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stimulant  range  excite ;  and  unless  the  excitement 
exceeds  the  degree  which  produces  no  correspondent 
depression  (for  such  a  degree  of  excitement  is  com- 
patible with  the  laws  of  the  vital  though  not  with 
those  of  the  sensitive  system  it  acts  as  a  permanent 
tonic.  All,  beyond  their  stimulant  range,  act  as 
directly,  and  although  within  that  range,  if  of  a  cer- 
tain intensity,  as  indirectly  debilitating  powers  with 
respect  to  both  systems,  t 

It  is  evident  from  many  facts,  stated  in  my  papers, 
on  the  Nature  of  Sleep  and  Death,  that  each  of  the 
foregoing  systems  is  a  whole,  which  cannot  be  influ- 
enced in  any  one  part  without  a  tendency  to  be 
affected  in  all  others,  a  property  which  perhaps 
more  than  any  other  influences  the  progress  of  their 
deviations  from  the  healthy  state  ;  for  every  part 
more  or  less  feeling  the  change  effected  in  any  one, 
if  there  be  any  from  accidental  causes  more  liable  to 
disease  than  the  rest,  this  part  particularly  feels  the 
cause  which  operates  on  all ;  and,  as  I  shall  soon 

*  My  paper  on  the  Nature  of  Sleep  in  Philosophical  Transactions 
for  1833. 

f  See  what  is  said  on  this  subject  in  my  treatise  On  the  Influence 
of  Minute  Doses  of  Mercury  in  restoring  the  Functions  of  Healthy 
and  my  Gulstonian  Lectures  on  the  more  obscure  affections  of  the 
Brain,  also  in  the  recapitulation  at  the  end  of  this  paper.  All  my 
Treatises,  to  which  I  have  occasion  to  refer,  are  more  or  less 
founded  on  the  principles  here  recapitulated ;  and  consequently  in 
them  more  or  less  copious  references  to  the  facts,  on  which  these 
principles  rest,  became  necessary.  In  order  to  arrive  at  the  con- 
clusions of  the  present  paper,  it  was  necessary  to  state  the  whole  of 
those  facts  with  their  various  bearings,  which  I  have  done  in  as 
concise  a  manner  as  the  requisite  perspicuity  appeared  to  admit  of. 
In  the  less  familiar  parts  of  the  subject,  it  requires  some  care  to 
avoid  being  misunderstood. 
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have  occasion  to  point  out  more  particularly,  is  even 
the  means  of  diverting  its  effects  from  every  other 
part.  Thus  it  is  that  diseases  of  continuance  become 
complicated,  and  that  an  affection,  attended  with  litle 
risk  in  the  part  first  impressed  by  the  offending  cause, 
often  becomes  formidable  by  its  secondary  effects. 

The  power  which  operates  here  has  been  termed  the 
sympathy  of  parts  the  effects  of  which  I  have  consi- 
dered at  length  in  a  treatise  on  the  more  obscure 
diseases  of  the  brain,  being  the  Gulstonian  Lectures 
delivered  at  the  College  of  Physicians  in  1835.  I  am 
now,  after  referring  to  its  more  prominent  effects,  to 
consider  the  nature  of  this  function,  and  the  powers 
on  which  it  immediately  depends. 

As  it  appears  from  the  experiments  above  referred 
to  that  the  organs  of  the  sensorial  and  nervous  powers, 
the  leading  principles  of  the  two  great  systems  the 
functions  of  which  comprehend  all  the  functions  of 
life,  although  both  belonging  to  the  brain  and  spinal 
marrow,  are  distinct  sets  of  organs  ;  the  one  set  being 
confined  to  a  comparatively  small  portion  of  these 
organs,  the  other  distributed  through  the  whole  of 
them,  from  the  uppermost  surfaces  of  the  brain  and 
cerebellum  to  the  lowest  portion  of  the  spinal  marrow  ; 
and  as  numberless  observations  evince  that  the  imme- 
diate cause  of  sympathy  exists  in  the  central  organs 
alone  *,  it  follows  that  these  systems  must  have 
different  centres  of  sympathy,  that  if  the  different 
parts  of  each  system  sympathise,  it  cannot  be  through 
the  same  centre.  Now  it  appears  from  the  pheno- 
mena of  disease,  compared  with  the  results  of  the 


*  My  Gulstonian  Lectures. 
X  ^ 
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experiments  just  referred  to,  that  each  of  the  centres 
of  these  systems  is  often  influenced  with  so  Uttle  dis- 
turbance to  the  other,  that  disease  of  either  system, 
especially  when  of  a  chronic  nature,  often  spreads  to 
distant  parts  of  the  system  in  question,  without  much 
affecting  the  other  ;  a  favourable  result  in  the  sensitive 
system,  because  it  is  only  in  proportion  as  the  organs 
of  the  vital  system  are  imphcated  that  life  is  endan- 
gered ;  but  in  the  vital  system  the  most  fruitful  of  all 
causes  of  obscurity,  and  that  in  diseases  of  the  most 
formidable  nature,  to  which  many  have  fallen,  and 
still  fall  a  sacrifice  ;  for  so  ill  supplied  are  many  of 
the  vital  organs  with  nerves  of  sensation,  that  in  them 
diseases  of  sympathy  often  make  a  fatal  progress 
without  the  state  of  the  part  originally  affected  having 
attracted  attention,  and  without  its  restoration,  that 
of  the  part  secondarily,  but  more  prominently,  affect- 
ed is  impossible.*  Thus  also  it  is,  —  that  is,  in 
consequence  of  the  one  system  often  suffering  with 
little  disturbance  to  the  other, — that  much  suffer- 
ing not  unfrequently  continues  for  years  without 
materially  impairing  the  functions  of  life,  the  organs 
of  suffering  belonging  to  the  sensitive  system  ;  while 

*  The  internal  water  in  the  head  of  children,  for  example,  has, 
till  within  the  last  thirty  years,  been  almost  uniformly  fatal^  having 
been  treated  as  an  original  affection  of  the  brain.  Dissection 
having  now  proved  it  to  be  a  secondary  affection,  depending  on  the 
state  of  the  liver,  there  are  few  serious  dieases  in  which  the  treat- 
ment^ is  more  uniformly  successful,  if  it  has  not  been  allowed  to 
arrive  at  its  last  stage.  The  original  affection,  which  does  not 
betray  itself  by  any  prominent  symptom,  being  removed,  its  conse- 
quences yield  to  the  means,  which  are  powerless  while  it  continues 
to  operate.  Other  affections  of  the  head,  certain  forms  of  pulmo- 
nary consumption,  and  many  other  diseases  might  be  adduced  as 
illustrating  the  same  principles. 
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in  other  instances  immediate  danger  presents  itself 
with  so  little  previous  suffering,  that  even  the  medi- 
cal attendant  is  unprepared  for  it. 

The  latter  evil  can  only  be  obviated  by  a  careful 
study  of  the  laws  of  sympathy  in  the  vital  system, 
and  particularly  by  ascertaining  what  organs  are  most 
inclined  to  be  affected  by  what  others ;  for  although 
the  function  of  sympathy  is,  like  other  functions, 
influenced  by  causes  peculiar  to  the  individual,  it  is 
in  a  great  degree  regulated  by  principles  which  more 
or  less  prevail  in  all.* 

From  the  facts  just  referred  to  we  easily  perceive 
the  cause  of  the  sympathy  by  which  every  part 
of  each  of  the  foregoing  systems  is  capable  of  in- 
fluencing every  other.  Each  is  regulated  by  a 
leading  principle,  and  in  consequence  of  this,  under 
an  influence  by  which  the  affection  of  any  one  part 
tends  to  affect  all  others  ;  because  as  all  parts  of  each 
system  both  influence  this  principle,  and  are  influenced 
by  it,  it  necessarily  follows  that  all  must,  through  it, 
—  that  is,  through  the  central  organs  of  each  system, 
which  alone  are  the  immediate  organs  of  its  leading 
principle,  —  feel  the  affections  of  each.  Such,  to- 
gether with  the  laws  I  am  now  to  consider,  is  the 
source  of  the  function  to  which  the  term  sympathy 
has  been  applied,  —  a  principle  as  1  have  just  had 
occasion  to  observe,  which  more  extensively  than 
any  other  regulates  the  course  of  disease. 

As  each  of  the  preceding  systems  is  formed  into  a 
whole  by  its  leading  principle,  the  relations  which 
these  systems  bear  to  each  other  have  a  similar  effect 
with  respect  to  the  whole  frame  ;  for  the  affection  of 
any  one  of  its  parts  tends  more  or  less,  though  much 
*  My  Gulstonian  Lectures. 
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less  powerfully  than  in  the  individual  systems,  to 
influence  all  others.  The  means  by  which  the 
relation  between  the  sensitive  and  vital  systems,  and 
consequently  the  most  complicated  functions  are 
maintained,  we  are  here  to  consider  ;  to  some  of 
them  I  have  already  had  occasion  to  refer. 

We  have  seen  that  the  nervous  power  properly  so 
called,  the  leading  power  in  the  vital  system,  is  im- 
mediately under  the  influence  of  the  sensorial  power, 
the  leading  power  in  the  sensitive  system,  and  con- 
stitutes the  medium  through  which  all  that  part  of  our 
intercourse  with  the  external  world,  by  which  the 
latter  power  influences  or  is  influenced  by  it,  is  main- 
tained. This,  therefore,  is  the  first  bond  of  connexion 
to  which  I  refer  between  the  sensitive  and  vital  systems. 
The  second  is  the  means  by  which  the  organs  of  both 
systems  are  maintained  ;  for,  as  I  have  already  had 
occasion  to  observe,  the  sensorial  has  a  dependence 
on  the  vital  system,  for  the  maintenance  of  its 
organs,  as  the  vital,  we  shall  find,  has  a  more  remote 
dependence  on  the  sensorial  system  for  the  mainte- 
nance of  its  organs  j  the  connexion  thus  established 
between  them  being  increased  by  both  systems 
equally  depending  for  the  maintenance  of  their 
organs  on  the  muscular  power  and  the  powers  of  the 
living  blood  ;  both  of  which  are  in  their  turn  sub- 
jected to  the  nervous,  and  the  former  certainly,  and 
the  latter,  we  have  reason  to  believe,  through  the 
nervous,  also  to  the  sensorial  power. 

The  sympathy  which  prevails  through  all  parts  of 
each  system  also  contributes  to  the  influence  of  these 
systems  themselves  on  each  other  j  because  the  state 
of  the  parts  secondarily  affected  in  consequence  of 
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the  power  of  sympathy  more  or  less  influences  both 
systems,  all  parts  being  more  or  less  supplied  with 
nerves  from  both. 

But  we  have  sufficient  evidence  in  the  phenomena 
of  disease,  compared  with  the  results  of  the  experi- 
ments referred  to,  that  here,  as  in  the  instances  just 
pointed  out,  the  central  organs  of  the  sensitive 
directly  influence  those  of  the  vital  system.  A 
sympathetic  pain,  it  is  well  known,  referred  to  any 
part  will  at  length  produce  actual  inflammation  of 
the  part.  Now  while  the  pain  alone  exists,  we 
know  that  the  derangement,  which  produces  it,  is  in 
the  central  organs  alone  of  the  sensitive  system,  and 
in  no  degree  in  the  part  to  which  it  is  referred  ;  and 
we  also  know,  from  the  facts  which  have  been  stated, 
that  there  is  no  channel  through  which  this  derange- 
ment can  influence  either  the  nerves  or  vessels  of 
the  part,  but  through  the  central  organs  of  the  vital 
system. 

When  the  affection  of  the  nerves  or  vessels  of  the 
part  is  the  original  disease,  it  influences  the  central 
organs  of  both  systems  by  the  actual  disease  of  the 
part ;  but  in  the  former  case  there  is  no  other 
channel  of  communication  than  that  just  referred  to. 
The  central  organs  of  the  sensitive,  having  no  power 
over  either  nerves  or  vessels,  can  only  influence  them 
through  the  central  organs  of  the  vital  system.  Thus 
arises  a  double  bond  of  connexion  between  the  two 
systems,  the  central  organs  of  the  sensitive  system 
directly  influencing  those  of  the  vital  system,  and 
the  sensitive  system  being  necessarily  influenced  by 
all  deviations  from  a  state  of  health  in  whatever  part, 
for  all  parts  may  be  affected  through  the  central 
organs  of  the  vital  system,  the  degree  to  which  the 
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effect  in  the  sensitive  system  takes  place  being  pro- 
portioned to  that  in  which  the  part  is  supplied  with 
nerves  of  sensation.  As  the  central  organs  of  the 
sensitive  directly  influence  those  of  the  vital  system, 
the  latter,  through  the  extremities  of  the  different 
nerves  with  which  the  two  sets  of  organs  are  asso- 
ciated, influence  the  former.  Hence  we  have  just 
seen  the  fatal  obscurity  of  many  diseases  of  those 
vital  organs  which  are  ill  supplied  with  this  class  of 
nerves  ;  and  as  the  more  chronic  the  disease  the  less 
it  disturbs  the  sensitive  nerves,  it  is  in  the  more 
chronic  cases  that  the  obscurity  is  greatest,  and  con- 
sequently attended  with  the  greatest  risk. 

Different  parts  of  the  central  organs  of  the  sensitive 
system  correspond  to  different  parts  of  the  general 
frame.  This  is  perhaps  sufficiently  proved  by  our 
being  enabled  by  experience  to  refer  our  sensations 
to  the  seat  of  the  cause  which  excites  them  ;  but  in 
many  of  the  inferior  animals,  where  both  the  brain 
and  spinal  marrow  partake  of  the  organs  of  the  sen- 
sorial power,  it  may  be  proved  by  direct  experiment, 
because  after  the  removal  of  the  brain  we  find  the 
sensorial  power  lost  only  in  those  parts  which  derive 
their  nerves  from  that  organ. 

But  how  comes  it  that  the  central  organs  of  the 
vital  system  also  have  relation  to  certain  parts  of  the 
general  frame,  the  nerves  associated  with  these 
organs  conveying,  as  appears  from  what  has  been 
said,  their  combined  influence,  which  is  bestowed 
alike  on  all  vital  organs  ? 

It  is  a  law  of  the  animal  economy,  amply  illustrated 
by  the  phenomena  of  disease,  that  when  an  impression 
influencing  the  system  generally  is,  by  previous 
debility  or  any  other  cause,  directed  to  a  particular 
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part,  its  operation  is  diverted  from  all  others.  Now 
it  appears  from  a  thousand  phenomena  that  the  suf- 
fering of  the  sensitive  syst-em,  referred  to  any  par- 
ticular part,  is  sufficient,  under  certain  circumstances, 
in  consequence  of  the  influence  of  the  central  organs 
of  the  sensitive  over  those  of  the  vital  system,  to 
direct  to  it  the  effects  of  derangement  excited  in  the 
latter.  Thus  even  a  diseased  organ  will  often  regain 
its  healthy  state  when  the  disease  has  spread  to 
another,  particularly  if  in  the  latter  it  takes  deeper 
root,  if  I  may  use  the  expression.  It  is  a  daily  oc- 
currence for  a  disease  of  function  to  be  finally  removed 
by  a  disease  of  structure  being  established  in  another 
organ.  Hence  the  good  effects  of  artificially  exciting 
disease  in  external  parts  to  relieve  those  more  im- 
mediately essential  to  life ;  and  the  still  more  salutary 
effect  when  the  laws  of  our  frame  themselves  produce 
the  same  effect,  because  here  it  is  the  uninfluenced 
result  of  those  laws,  whereas  in  the  former  case  their 
tendency  is  constrained  by  artificial  means.  Thus, 
for  example,  it  is  that  the  inflammation  of  a  gouty 
joint  or  other  external  disease  often  reheves  the 
derangement  of  a  vital  organ,  and  that  artificially  re- 
pelling this  effort  of  the  constitution  to  save  a  vital 
part  has  so  often  proved  fatal. 

On  the  facts  that  the  central  organs  of  the  vital 
system  directly  influence  the  functions  both  of  the 
vital  nerves  and  of  the  vessels  of  every  part,  while 
those  of  the  sensitive  system  have  no  direct  influence 
on  either,  many  of  the  phenomena  of  disease  depend  ; 
because  it  is  only  in  proportion  as  the  nerves  and  the 
vessels  of  the  part  are  influenced  that  any  disease  of 
the  part  itself  exists,  and  consequently  that  there  is 
any  tendency  to  derangement  either  of  function  or 
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structure  in  the  part ;  of  function  alone  if  the  nerves 
alone  are  affected,  of  structure  also  as  soon  as  the 
vessels  partake  of  the  disease.  Hence  it  is  that  the 
tendency  to  change  of  structure,  except  where  it 
takes  place  by  imperceptible  degrees,  is,  caeteris 
paribus,  always  proportioned  to  an  inflammatory 
tendency  which  may  be  detected  in  the  part,  this 
tendency  being  the  first  indication  that  the  vessels 
partake  of  the  disease  ;  and  hence  the  importance  of 
carefully  watching  and  checking  its  approach,  if  the 
part  be  one  essential  to  life,  in  all  cases  of  deranged 
function  of,  or  even  of  painful  sensations  referred  to, 
particular  parts. 

Extensive  as  the  foregoing  relations  of  the  vital 
and  sensitive  systems  are,  they  are  not  the  only  ones. 
To  determine  the  whole  of  them  it  is  necessary  to 
review  the  functions  of  the  more  perfect  animals,  and 
in  particular  correctly  to  ascertain  the  line  of  dis- 
tinction between  the  functions  of  the  two  systems, 
in  order  to  determine  whether  there  be  any  beside 
those  just  pointed  out  in  which  they  co-operate,  and 
which  consequently  contribute  to  their  dependence 
on  each  other. 

I  made  many  experiments  with  a  view  to  draw  the 
line  of  distinction  between  the  vital  and  sensitive 
functions  ;  and  that  the  result  might  be  the  more 
certain,  the  attempt  was  made  by  two  sets  of  experi- 
ments, conducted  on  different  principles.  By  the 
one  I  attempted  to  ascertain  what  functions  remain 
when  the  sensorial  powers  are  withdrawn  ;  by  the 
other,  what  functions  fail  with  the  failure  of  the 
nervous  powers  ;  and  the  correspondence  of  the  re- 
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suits  of  those  sets  of  experiments  tends  to  confirm  the 
inferences  from  both.* 

Much  confusion  had  arisen  from  physiologists 
having  neglected  to  ascertain  this  line.  M.  le  Gal- 
lois,  one  of  the  most  acute,  soon  found  his  difficulties 
from  this  cause  such  that  he  was  obliged  to  confess 
himself  unable  to  proceed,  and  leave  to  his  successors 
the  task  of  removing  them.  He  had  adduced  suf- 
ficient proof  of  the  spinal  marrow,  to  which  the 
nerves  of  respiration  belong,  being  capable  of  its 
functions  independently  of  the  brain  ;  yet  on  the 
removal  of  a  part  of  the  brain,  the  medulla  oblongata, 
respiration  ceases.  This  difficulty  he  acknowledges 
he  sees  no  means  of  removing,  calling  it  "  un  des 
grands  mysteres  de  la  puissance  nerveuse,  mystere 
qui  sera  devoile  tot  on  tard,  et  dont  la  decouverte 
jettera  la  plus  vive  lumiere  sur  le  mechanisme  des 
fonctions  de  cette  merveilleuse  puissance." 

If  the  preceding  facts  be  kept  in  view,  it  is  evident 
without  much  consideration  that  none  of  the  functions 
of  the  sensitive  have  any  other  dependence  on  the 
powers  of  the  vital  system,  but  for  the  due  structure 
and  well-being  of  their  organs.  The  nature  of  the 
functions  of  the  vital  system  here  requires  more  con- 
sideration. They  include  respiration  ;  circulation  ; 
those  processes  by  which  the  secreted  fluids  are 
formed ;  those,  namely,  the  more  immediately  as- 
similating processes,  by  which  our  food  is  converted 
into  the  various  organs  of  our  bodies,  and  such  parts 
of  them  as  have  become  unfit  for  the  purposes  of  life 
are  separated  and  expelled,  for  all  are  in  a  state  of 
change ;  and  those  by  which  the  due  temperature  is 
maintained. 

*  Inquiry  into  the  Laws  of  Vital  Functions,  Part  II. 
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Does  the  sensitive  co-operate  with  the  vital  system 
in  any  of  these  functions  ? 

From  the  Hne  of  distinction,  determined  by  the 
experiments  just  referred  to,  it  appears  that  in  one 
of  them  only  is  there  such  a  co-operation. 

I  have  in  the  last  of  my  papers  published  in  the 
Philosophical  Transactions  for  1829  considered  at 
length  the  nature  of  respiration,  and  have,  as  far  as 
I  am  capable  of  judging,  adduced  such  facts  as  prove 
that  the  muscles  employed  in  this  function  are,  in 
the  full  sense  of  the  word,  muscles  of  vohmtary 
motion.  The  first  act  in  respiration  is  the  impression 
made  on  the  sensorium,  the  sensation  excited  by  the 
want  of  fresh  air  in  the  lungs.  We  are  enabled  to 
supply  it  and  remove  the  uneasiness,  by  exciting, 
through  the  nervous  system  properly  so  called,  cer- 
tain muscles  subject  to  the  will. 

Respiration  thus  dependng  on  the  combined 
operation  of  both  systems,  is  as  effectually  destroyed 
by  a  failure  of  the  sensation  which  makes  us  will  to 
inspire,  as  by  that  of  the  nervous  or  muscular  power 
by  which  the  will  effects  its  object.  Thus  the  diffi- 
culty of  M.  de  Gallois  disappears.  It  is  true  that  the 
spinal  marrow  and  its  nerves  are  capable  of  their 
functions  independently  of  the  brain,  and  that  the 
nerves  employed  in  respiration  are  supplied  by  the 
spinal  marrow,  but  in  this  function  it  is  an  act  of 
volition  which  excites  them.  They  are  quiescent  till 
this  act  takes  place.  Hence  it  is  that  respiration 
ceases  on  the  removal  of  the  medulla  oblongata,  be- 
cause by  the  removal  of  this  part  of  the  brain  the 
power  of  sensation  in  all  parts  below  the  head,  and 
consequently  of  volition,  as  far  as  relates  to  those 
parts,  is  destroyed.    Hence  also  the  fact,  above  re- 
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ferred  to,  that  the  vital  has  a  remote  dependence  on 
the  sensitive  system  for  the  maintenance  of  its  organs. 
If  the  muscles  of  respiration  were  not  in  the  strictest 
sense  muscles  of  voluntary  motion,  our  powers  of 
volition  would  in  an  essential  respect  be  imperfect  ; 
for  the  due  regulation  of  their  action  is  essential  in 
the  formation  of  articulate  sounds,  the  cliief  means 
by  which  our  sensorial  powers  are  enabled  to  influence 
those  of  other  sentient  beings. 

In  the  papers  on  the  Nature  of  Sleep  and  Death, 
published  in  the  Philosophical  Transactions  for  1833 
and  1834,  I  have  pointed  out  how  much  the  functions 
of  the  more  perfect  animal  are  influenced  by  this  pe- 
culiarity of  respiration,  the  only  vital  function,  pro- 
perly so  called,  in  which  the  sensorial  power  co-ope- 
rates ;  a  circumstance  which  more  generally  perhaps 
than  any  other,  which  is  equally  of  a  local  nature, 
influences  the  phenomena  both  of  health  and  disease. 
In  this  function,  therefore,  we  find  a  powerful  bond 
of  connexion  between  the  sensitive  and  vital  systems, 
and  one,  as  appears  from  the  papers  just  referred  to, 
of  the  most  extensive  operation. 

Such  are  the  means  by  which  the  frame  of  the 
more  perfect  animal  is  formed  into  a  whole,  and  the 
function  of  sympathy  and  its  more  complicated  func- 
tions above  enumerated  eflfected.  A  powerful  con- 
nexion is  established  among  all  parts  of  each  of  the 
systems  into  which  the  functions  arrange  themselves, 
depending  on  each  being  regulated  by  a  leading 
power  which  influences  every  part  of  the  system 
to  which  it  belongs,  and  in  its  turn  is  influenced  by 
every  part  of  it :  and  these  systems  themselves  are 
intimately  related  in  consequence  of  the  nervous,  the 
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leading  power  in  the  vital  system,  by  means  of  the 
control  which  the  sensorial  power  exercises  over  it, 
being  employed  in  the  accomplishment  of  many  of  the 
sensitive  functions,  and  the  sensorial  power,  the  leading 
power  in  the  sensitive  system,  in  one  of  the  most  im- 
portant of  the  vital  functions  ;  by  both  systems  not 
only  depending  for  the  maintenance  of  their  organs 
on  the  same  powers,  but  more  or  less  directly  on  each 
other  ;  by  those  powers  being  under  the  influence  of 
the  leading  principles  of  both  ;  and  by  all  affections  of 
whatever  part,  whether  original  or  sympathetic,  ne- 
cessarily influencing  both  its  sensitive  and  vital  nerves, 
and  consequently  the  central  organs  of  the  system  to 
which  they  belong. 


From  the  whole  of  the  facts  referred  to  in  the  pre- 
ceding paper,  the  great  outUne  of  the  laws  which  re- 
gulate the  functions  of  the  more  perfect  animal  is  de- 
rived. The  parts  of  which  it  consists,  from  the  com- 
plicated nature  of  the  subject,  being  very  numerous^ 
it  is  necessary,  in  order  to  place  it  in  a  clear  point  of 
view,  concisely  to  recapitulate  them  ;  and  as  in  the 
preceding  paper  I  commenced  with  the  more  simple, 
and  was,  by  their  intimate  connexion  with  the  more 
complicated  powers,  led  to  them,  I  shall  in  the  reca- 
pitulation, that  they  may  be  viewed  in  both  directions, 
begin  with  the  more  complicated,  which  by  the  same 
means  will  lead  us  to  the  more  simple  powers. 

Beside  the  mechanical  powers,  of  which  the  living 
animal  evidently  partakes  in  common  with  inanimate 
nature,  it  possesses,  we   have  seen,  four  distinct 
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powers,  apparently  peculiar  to  itself,  having  no  direct 
dependence  on  each  other,  but  each  depending  on  the 
other  three  for  the  maintenance  of  its  organs  ;  the 
sensorial,  the  nervous,  and  the  muscular  powers,  and 
the  powers  of  the  living  blood. 

By  these  powers  are  maintained  the  two  systems 
into  which  the  various  functions  arrange  themselves, 
the  vital  and  sensitive  systems  ;  the  object  of  the  one 
being  the  maintenance  of  our  bodies,  of  the  other  our 
intercourse  with  the  external  world. 

The  organs  of  the  sensorial  power  in  man  have 
their  seat  in  the  brain.  They  can  be  excited  by  no 
other  means  than  the  influence  conveyed  by  the  nerves 
of  sensation,  in  the  most  extended  sense  of  the  ex- 
pression, in  every  instance  called  into  operation  by 
impressions  made  on  their  extremities  by  agents  which 
belong  to  inanimate  nature,  either  existing  within  our 
own  bodies,  or  making  their  impression  from  without ; 
and,  on  the  other  hand,  there  are  no  means  by  which 
the  sensorial  organs  can  influence  those  agents  but 
through  the  intervention  of  the  powers  of  the  nervous 
system  properly  so  called.  The  nature  of  the  sensorial 
power,  we  have  seen,  admits  of  no  direct  intercourse 
between  its  organs  and  the  agents  of  inanimate  nature, 
because  it  operates  by  properties,  which  have  nothing 
in  common  with  those  of  such  agents ;  and  as  its  or- 
gans can  only  receive  impressions  from  the  external 
world  through  the  nerves  of  sensation  with  which 
they  are  associated,  it  can  only  impress  the  agents  of 
that  world  through  the  muscles  of  voluntary  motion, 
excited  by  the  nerves  associated  with  them.  Thus  it  is 
necessary,  as  we  have  by  direct  experiment  found  to  be 
the  case,  that  the  organs  of  the  nervous  system  should 
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be  placed  under  the  control  of  the  sensorial  power. 
Through  the  same  channel,  we  have  seen,  this  power 
also,  in  some  of  their  functions,  controls  the  muscles 
of  involuntary  motion  ;  and  we  have  reason  to  believe, 
although  the  point  has  not  been  ascertained  by  direct 
experiment,  all  the  powers  of  the  living  blood.  And 
such,  as  appears  from  facts  above  referred  to,  is  its 
influence  on  the  nervous,  and  through  it  on  the  mus- 
cular power,  and  we  have  reason  to  believe  on  the 
powers  of  the  living  blood,  that  it  can  not  only  excite, 
but  impair  and  instantly  destroy  all  these  powers,  ac- 
cording to  the  nature  and  power  of  the  causes  which 
influence  its  organs. 

The  circumstance  of  the  muscular,  as  appears  from 
facts  above  referred  to,  being  the  moving  power  of 
the  blood  in  the  vessels  as  well  as  the  heart,  greatly 
extends  the  influence  of  those  powers  which  control 
it,  namely,  the  nervous  power  properly  so  called,  and 
the  sensorial  power  acting  through  it. 

The  only  respects  in  which  the  sensorial  power  is 
related  to  the  subject  of  this  paper  are  in  the  impres- 
sions it  receives  from  the  nerves  of  sensation,  and  the 
functions  in  which  it  co-operates  with  the  nervous  and 
muscular  powers.  Sensation  and  volition  are  the 
only  sensorial  powers  employed  in  the  maintenance 
of  life. 

While  the  organs  of  the  sensorial  power  are  thus 
capable  of  more  or  less  directly  influencing  all  the 
other  organs  of  the  living  animal,  they  more  or  less 
feel  in  their  turn,  through  the  medium  of  the  nerves 
of  sensation,  which  we  have  seen  convey  an  influence 
of  wholly  a  different  nature  from  that  conveyed  by 
the  nerves  associated  with  the  organs  of  the  nervous 
power  properly  so  called,  all  changes  effected  in  any 
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part  of  our  frame.  By  these  means  this  power  con- 
stitutes the  leading  principle  in  the  sensitive  system, 
of  which  its  organs  form  the  central  parts. 

The  organs  of  the  nervous  power,  properly  so 
called,  have  their  seat  equally  in  the  brain  and  spinal 
marrow,  and  throughout  all  parts  of  them  ;  and  are 
excited,  on  the  one  hand,  by  the  direct  influence  of 
the  sensorial  power,  and  on  the  other,  by  agents  in- 
fluencing the  vital  organs  throughout  every  part  of 
the  frame ;  all  of  which,  as  in  the  case  of  the  im- 
pressions made  on  the  nerves  of  sensation,  whether 
existing  in  our  own  bodies  or  making  their  impression 
from  without,  are  agents  of  inanimate  nature. 

The  immediate  functions  of  the  unaided  nervous 
power  are  the  excitement  of  the  muscles  of  voluntary 
motion  in  all  their  functions,  of  the  muscles  of  in- 
voluntary motion  in  some  of  their  functions ;  and 
the  immediate  functions  of  this  power  in  co-operation 
with  the  muscular  power  and  the  powers  of  the  living 
blood,  all  the  powers  of  both  of  which  are  directly 
subjected  to  its  influence,  are  the  formation  of  the 
secreted  fluids,  the  maintenance  of  animal  temper- 
ature, and  the  various  more  immediately  assimilating 
functions,  —  namely,  the  functions  by  which,  on  the 
one  hand,  our  food  is  converted  into  our  various 
organs,  and,  on  the  other,  those  parts  of  them  which 
have  become  useless  are  separated  and  expelled, — • 
which  render  it  necessary  that  the  muscles  of  invo- 
luntary motion,  as  far  as  they  co-operate  in  these 
functions,  which  with  few  exceptions  include  the 
whole  of  these  muscles,  should,  as  we  have  seen  from 
direct  experiment  is  the  case,  be  under  the  immediate 
influence  of  the  nervous  power. 
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Neither  the  brain  nor  spinal  marrow  in  the  func- 
tions of  the  vital  system  acts  through  the  other  of 
these  organs,  as  the  brain  is  found  to  do  through  the 
spinal  marrow  in  many  of  those  of  the  sensitive  sys- 
tem ;  each  directly  influencing  every  part. 

The  direct  influence  of  the  nervous  power,  it  ap- 
pears from  what  has  been  said,  extends  to  all  the 
functions  of  the  system,  with  the  exception  of  those 
of  the  sensorial  power,  which  it  only  influences 
through  other  functions.  It  directly  influences,  and 
is  directly  influenced  by,  all  the  vital  functions,  pro- 
perly so  called,  and  hence  constitutes  the  leading 
principle  of  the  system  to  which  they  belong,  there- 
fore termed  the  vital  system,  of  which  its  organs 
form  the  central  parts. 

The  circumstance  of  each  of  the  foregoing  systems 
being  under  the  influence  of  a  leading  power,  which 
is  both  capable  of  influencing  and  being  influenced 
by  every  part  of  it,  is  the  cause  of  that  powerful 
sympathy  which  exists  among  all  its  parts ;  and 
which  we  have  seen  often  essentially  influence  either 
system  with  but  little  disturbance  to  the  other,  on 
which  many  of  the  most  important  phenomena  of 
disease  depend. 

The  muscular  power,  which  has  its  seat  we  have 
seen  in  the  muscular  fibre  itself,  and  the  powers  of  the 
living  blood,  which  have  their  seat  in  the  blood  it- 
self, perform  subordinate  parts.  They  are  equally 
employed  in  both  systems  for  the  maintenance  of 
their  organs.  The  latter  supplies  the  materials  en- 
dowed with  the  principle  of  life  on  which  the  nervous 
power  operates  in  the  formation  of  the  secreted  fluids, 
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the  maintenance  of  animal  temperature,  and  the 
various  more  immediate  functions  of  assimilation  ; 
while  the  former,  to  which  the  vessels  as  well  as  the 
heart  owe  their  power,  supplies  the  means  by  which 
these  materials  are  duly  exposed  to  the  operation  of 
the  nervous  power,  by  which  their  necessary  changes 
are  effected ;  that  is,  to  the  influence  of  the  extre- 
mities of  the  nerves,  by  which  the  nervous  power 
operates  in  all  these  functions,  as  well  as  in  the  ex- 
citement of  the  muscles ;  for  as  the  brain  and  spinal 
marrow,  as  we  have  seen  proved  by  direct  experi- 
ment, are  the  only  parts  of  the  nervous  system 
employed  in  preparing  the  nervous  influence,  the 
minute  extremities  of  the  nerves  are  the  only  imme- 
diate organs  of  its  functions  ;  as  the  extreme  parts  of 
the  sanguiferous  system,  the  capillary  vessels,  are  the 
organs  by  means  of  which  the  blood  is  immediately 
exposed  to  its  influence. 

That  the  capillary  vessels  may  be  as  little  as  pos- 
sible influenced  by  adventitious  causes  in  functions 
of  such  importance  in  the  animal  economy,  we  find, 
on  the  one  hand,  as  appears  from  experiments  above 
referred  to,  that  the  motion  of  their  blood  depends 
wholly  on  their  own  powers,  the  larger  arteries  which 
depend  for  their  supply  of  blood  on  the  heart  being 
only  the  reservoirs  from  which  they  draw  their  sup- 
ply ;  and  that,  on  the  other,  they  are  not  controlled 
by  the  nervous  influence  through  the  medium  of  the 
heart,  but  receive  this  influence  directly  from  its 
source ;  and  so  correct  are  these  positions,  that  even 
the  removal  of  the  heart,  if  effected  without  consider- 
able loss  of  blood,  produces  no  immediate  effect  either 
on  the  action  of  the  capillaries,  or  the  control  which 
the  nervous  power  exercises  over  them. 
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Such  are  the  individual  powers  of  the  living  animal, 
their  seat,  the  relation  they  bear  to  each  other,  and  the 
manner  in  which  their  several  functions  are  effected. 

But  the  most  complicated  functions,  it  appears 
from  what  has  been  said,  depend  on  the  relations 
which  subsist  between  the  two  systems  themselves, 
into  which  the  functions  of  all  these  powers  are  ar- 
ranged. 

They  are  related  to  each  other,  we  have  seen,  by 
the  nervous,  the  leading  power  in  the  vital  system, 
in  consequence  of  the  control  exercised  over  it  by  the 
sensorial,  the  leading  power  in  the  sensitive  system, 
being  employed  in  many  of  the  functions  of  the 
latter ;  by  the  sensorial  being  employed  in  one  of 
the  most  important  of  the  vital  functions,  this  pe- 
culiarity of  respiration,  for  in  no  other  of  those 
functions  is  there  any  such  co-operation,  extensively 
influencing  the  phenomena  both  of  health  and  disease  ; 
by  both  systems  depending  for  the  maintenance 
of  their  organs  on  the  same  powers,  namely,  the 
muscular  power  and  the  powers  of  the  living  blood, 
and  more  or  less  directly  on  each  other  ;  by  the 
powers  comm.on  to  both  systems  being  under  the 
influence  of  the  leading  powers  of  both  ;  and  by  all 
affections  of  whatever  part  necessarily  influencing 
both  its  sensitive  and  vital  nerves,  and  consequently 
the  leading  powers  of  both  systems. 

As  the  various  parts  of  each  system  are  formed 
into  a  whole  by  all  parts  of  each  influencing  and 
being  influenced  by  its  leading  principle,  so  all  parts 
of  the  animal  body  are  formed  into  a  whole,  no  part 
of  which  can  be  affected  without  tending  more  or 
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less  to  affect  all  others,  by  the  means  just  enumerated, 
by  which  these  systems  influence  each  other.  Such 
are  the  foundations  on  which  the  laws  of  sympathy 
depend,  a  principle  which,  as  I  have  endeavoured  in 
a  cursory  way  to  point  out,  more  than  any  other, 
influences  the  course  of  all  deviations  from  a  state 
of  health. 

The  functions  of  all  the  powders  of  the  living 
animal,  we  have  seen,  are  mediately  or  immediately 
excited  by  agents  belonging  to  inanimate  nature. 
Our  organs  are  composed  of  the  same  materials  with 
the  external  world,  and  can  only  be  immediately 
impressed  by  agents  of  their  own  nature.  It  is  true 
that  the  sensorial  functions  are  the  results  of  one  vital 
part  acting  on  another,  the  sensitive  nerves  on  the  im- 
mediate organs  of  the  sensorial  power  ;  but  the  im- 
pression these  nerves  convey  is  in  every  instance 
received  from  the  agents  of  inanimate  nature.  Here 
both  the  agent  and  the  organs  impressed  are  of  the 
same  general  nature,  being  composed  of  similar 
materials  with  our  other  organs.  The  peculiarity  of 
the  results  depends  on  vital  properties  alone  being 
employed  in  their  production,  whereas  in  all  other 
functions  of  the  living  animal,  the  vital  properties 
of  the  organ  co-operate  with  the  properties  of  the 
materials  of  which  it  is  composed.  Hence  it  is  that 
its  functions  admit  of  being  immediately  excited  by 
the  agents  of  inanimate  nature,  which,  having  no 
properties  in  common  with  the  only  properties  em- 
ployed in  the  sensorial  functions,  cannot  directly  co- 
operate in  their  production. 

Every  agent  capable  of  exciting  any  of  the  func- 
tions of  the  living  animal,  we  have  seen,  ^cts  as  a 
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stimulant  or  directly  debilitating  power,  according  to 
the  degree  in  which  it  is  applied.  In  the  sensitive 
system  their  stimulant  effect  is  always  followed  by  a 
proportional  exhaustion  of  excitability ;  in  the  vital 
system,  only  when  the  excitement  exceeds  a  certain 
limit.  I  speak  of  a  sensible  exhaustion,  an  exhaus- 
tion beyond  that  produced  by  the  usual  stimulants  of 
life,  which,  in  the  vital  system,  is  too  gradual  to  be 
perceived,  and  as  far  as  relates  to  any  particular 
stimulant  employed  within  such  limit  is  so  trifling 
that  it  may  be  safely  overlooked.  Hence  it  is  that 
the  vital  system  appears  to  possess  an  excitability 
which  is  not  exhausted  by  stimulants  except  when 
applied  in  excess.  It  is  essential,  we  have  seen,  in 
the  treatment  of  disease  to  keep  in  view  these  pro- 
perties of  all  agents  capable  of  influencing  the  func- 
tions of  life,  that  we  may,  as  much  as  the  nature  of 
the  case  admits  of,  keep  within  the  stimulant  range 
of  our  remedies  ;  and  within  that  range,  as  far  as 
possible,  avoid  the  degree  of  excitement  which  pro- 
duces sensible  exhaustion  of  the  vital  organs. 

Thus  it  is  that  all  agents  which  maintain  such 
excitement  of  the  vital  organs  as  is  within  the  range 
of  the  excitement  here  termed  moderate  act  as  per- 
manent tonics. 

With  respect  to  the  nature  of  the  powers  of  the 
living  animal  which  we  have  been  considering,  the 
sensorial  and  muscular  powers  and  the  powers  pe- 
culiar to  living  blood  we  have  found  belong  to  the 
living  animal  alone,  all  their  peculiar  properties  being 
the  properties  of  life.  The  functions  of  life  may  be 
divided  into  two  classes,  those  which  are  effected  by 
the  properties  of  this  principle  alone,  and  those,  by 
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far  the  more  numerous  class,  which  result  from  the 
co-operation  of  these  properties  with  those  of  the 
principles  which  operate  in  inanimate  nature.  The 
nervous  power  we  have  found  to  be  a  modification 
of  one  of  the  latter  principles,  because  it  can  exist 
in  other  textures  than  those  to  which  it  belongs  in  the 
living  animal,  and  we  can  substitute  for  it  one  of 
those  principles  without  disturbing  the  functions  of 
life. 

Late  discoveries  have  been  gradually  evincing  how 
far  more  extensive  than  was  supposed,  even  a  few  years 
ago,  is  the  dominion  of  electricity.  Magnetism, 
chemical  affinity,  and  (I  believe,  from  the  facts  stated 
in  the  foregoing  paper,  it  will  be  impossible  to  avoid 
the  conclusion)  the  nervous  influence,  the  leading 
power  in  the  vital  functions  of  the  animal  frame 
properly  so  called,  appear  all  of  them  to  be  modi- 
fications of  this  apparently  universal  agent ;  for  I 
may  add,  we  have  already  some  glimpses  of  its  still 
more  extensive  dominion. 


In  the  preceding  paper  my  chief  objects  have 
been  to  review  the  whole  of  the  functions  of  the 
more  perfect  animal,  to  ascertain  the  nature  of  the 
powers  on  which  they  depend,  the  seat  of  each  of 
these  powers,  the  manner  in  which  they  are  em- 
ployed  in  effecting  their  several  functions,  and  the 
manner  in  which  they  are  associated  in  producing 
their  more  complicated  results.  Nothing  in  any 
part  of  the  subject  has  been  taken  for  granted,  no 
position  having  been  advanced  without  a  reference 
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to  the  observations  or  experiments  on  which  it  is 
founded. 

•  I  have  here  for  the  first  time  made  an  attempt, 
which  could  not  be  done  till  all  the  facts  on  the 
subject  had  been  ascertained,  to  point  out  the 
manner  in  which  the  different  powers  of  the  living 
animal  influence  each  other,  and  thus  conduce  to 
their  more  complicated  results ;  by  which,  being 
enabled  to  analyse  these  results,  it  might  easily, 
were  this  the  proper  place,  be  shown,  that  we 
better  see  the  operation  of  its  different  powers  in 
the  various  deviations  from  a  state  of  health,  and 
can,  under  certain  circumstances,  better  regulate 
the  means  of  obviating  them. 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did 
me  the  honour  to  publish  in  the  Philosophical  Transactions 
/or  1816. 

In  the  prosecution  of  an  inquiry  in  which  I  have 
been  engaged  for  several  years,  some  of  the  results  of 
which  were  published  in  the  Philosophical  Transac- 
tions of  last  year,  I  have  had  occasion  to  make  many 
experiments  relating  to  the  effects  of  voltaic  electricity, 
which  seem  to  me  to  point  out,  with  more  precision  than 
has  yet  been  done,  what  we  are  to  expect  from  it  in 
the  cure  of  disease ;  and  I  think  it  will  appear  from 
what  I  am  about  to  say,  that  to  the  want  of  discrimi- 
nation in  its  employment  we  must  ascribe  the  little 
advantage  which  medicine  has  hitherto  derived  from 
the  discovery  of  this  influence. 

It  seems  to  be  an  inference  both  from  my  own 
experiments  and  observations  and  those  of  others, 
which  I  had  the  honour  to  lay  before  the  Society  in 
my  first  paper,  that  what  is  called  the  nervous  sys- 
tem comprehends  two  distinct  systems,  the  sensorial, 
and  the  nervous  system  properly  so  called.  Now  it 
does  not  appear,  that  voltaic  electricity  can  perform 
any  of  the  functions  of  the  sensorial  system,  yet  in 
the  greater  number  of  instances  in  which  it  has  been 
used  in  medicine,  it  has  been  expected  to  restore  the 
sensorial  power.  It  has  been  expected  to  restore 
hearing,  and  sight,  and  voluntary  power.  It  may 
now  and  then  happen  in  favourable  cases,  from  the 
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connexion  which  subsists  between  the  sensorial  and 
nervous  systems,  that  by  rousing  the  energy  of  the 
latter  we  may  excite  the  former.  It  would  be  easy 
to  show,  that  we  have  little  reason  to  expect  that  this 
will  often  happen.  It  also  appears  from  the  experi- 
ments to  which  I  allude,  that  voltaic  electricity  has  no 
other  power  over  the  muscular  system  than  that  of  a 
stimulus ;  we  are,  therefore,  to  expect  little  more 
advantage  from  it,  in  diseases  depending  on  faults  of 
the  sanguiferous  system,  than  from  other  stimuli. 
Hence  its  failure  in  tumours,  &c.  But  I  cannot  help 
regarding  it  as  almost  ascertained,  that  in  those  dis- 
eases in  which  the  derangement  is  in  the  nervous 
power  alone,  where  the  sensorial  functions  are  entire, 
and  the  vessels  healthy,  and  merely  the  power  of 
secretion,  which  seems  immediately  to  depend  on 
the  nervous  system,  is  in  fault,  voltaic  electricity  will 
often  prove  a  valuable  means  of  relief. 

As  soon  as  this  view  of  the  subject  presented  itself, 
I  was  led  to  inquire,  what  diseases  depend  on  a 
failure  of  nervous  influence.  The  effect  on  the  lungs 
of  dividing  the  eighth  pair  of  nerves  answered  the 
question  respecting  one  of  the  most  important  dis- 
eases of  this  class.  We  find  that  withdrawing  a  con-- 
siderable  part  of  the  nervous  influence  from  the  lungs 
produces  great  difficulty  of  breathing.  When  the 
effect  of  this  experiment  on  the  lungs  is  carefully 
attended  to,  it  will  be  found,  I  think,  that  it  is  in  all 
respects  similar  to  the  disease  which  may  be  called 
habitual  asthma  ;  in  which  the  breathing  is  constantly 
oppressed,  better  and  worse  at  different  times,  but 
never  free,  and  often  continues  to  get  worse,  in  de- 
fiance of  every  means  we  can  employ,  till  the  patient 
is  permanently  unfitted  for  all  the  active  duties  of 
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life.  The  animal  in  the  above  experiment  is  not 
affected  with  the  croaking  noise  and  violent  agitation 
which  generally  characterise  fits  of  spasmodic  asthma. 
This  state  we  cannot  induce  artificially,  except  by 
means  which  lessen  the  aperture  of  the  glottis. 

I  found  from  repeated  trials,  that  both  the  op- 
pressed breathing  and  the  collection  of  phlegm,  caused 
by  the  division  of  the  eighth  pair  of  nerves,  may  be 
prevented  by  sending  a  stream  of  voltaic  electricity 
through  the  lungs.  That  this  may  be  done  with  safety 
in  the  human  body  we  know,  from  numberless  in- 
stances in  which  it  has  been  applied  to  it  in  every 
possible  way. 

Such  are  the  circumstances  which  early  led  me  to 
expect  relief  from  voltaic  electricity  in  habitual 
asthma.  It  is  because  that  expectation  has  not 
been  disappointed,  that  I  trouble  the  Society  with 
this  Paper.  Although  its  effects  in  habitual  asthma 
have  been  witnessed  by  many  other  medical  men, 
I  have  mentioned  nothing  in  the  following  pages 
which  did  not  come  under  my  own  observation. 

I  have  employed  this  agent  in  many  cases  of 
habitual  asthma,  and  almost  uniformly  with  relief. 
The  time,  during  which  it  was  applied  before  the 
patient  said  that  his  breathing  was  easy,  has  varied 
from  five  minutes  to  a  quarter  of  an  hour.  I  speak 
of  its  application  in  as  great  a  degree  as  the  patient 
could  bear  without  complaint.  For  this  effect  I 
generally  found  from  eight  to  sixteen  four-inch  plates 
of  zinc  and  copper,  the  fluid  employed  being  one 
part  of  muriatic  acid  and  twenty  of  water,  sufficient. 
Some  require  more  than  sixteen  plates,  and  a  few  can- 
not bear  so  many  as  eight ;  for  the  sensibility  of  dif- 
ferent individuals  to  voltaic  electricity  is  very  different. 
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It  is  curious,  and  not  easily  accounted  for,  that  a  con* 
siderable  power,  that  perhaps  of  twenty-five  or  thirty 
plates,  is  often  necessary  on  first  applying  voltaic  elec- 
tricity in  order  to  excite  any  sensation  ;  yet  after  the 
sensation  is  once  excited,  the  patient  shall  not  perhaps, 
particularly  at  first,  be  able  to  bear  more  than  six  or 
eight  plates.  The  stronger  the  sensation  excited, 
the  more  speedy  in  general  is  the  relief,  I  have 
known  the  breathing  instantly  relieved  by  a  very 
strong  power.  I  have  generally  made  it  a  rule  to 
begin  with  a  very  weak  one,  increasing  it  gradually 
at  the  patient's  request,  by  moving  one  of  the  wires 
from  one  division  of  the  trough  to  another,  and 
moving  it  back  again  when  he  complained  of  the 
sensation  being  too  strong.  It  is  convenient  for  this 
purpose  to  charge  with  the  fluid  about  thirty  plates. 

The  voltaic  electricity  was  applied  in  the  following 
manner.  Two  thin  plates  of  metals  about  two  or 
three  inches  in  diameter,  dipped  in  water,  were  ap- 
plied, one  to  the  nape  of  the  neck,  the  other  to  the 
pit  of  the  stomach,  or  rather  lower.  The  wires  from 
the  difl^erent  ends  of  the  trough  *  were  brought  into 
contact  with  these  plates,  and,  as  observed  above,  as 
great  a  power  maintained  as  the  patient  could  bear 
without  complaint.  In  this  way  the  galv^anic  fluid 
was  sent  through  the  lungs,  as  much  as  possible  in 
the  direction  of  their  nerves.  It  is  proper  constantly 
to  move  the  wires  upon  the  metal  plates,  particularly 
the  negative  wire,  otherwise  the  cuticle  is  injured 
in  the  place  on  which  it  rests.  The  relief  seemed 
much  the  same,  whether  the  positive  wire  was  ap- 

-  *  I  found  a  trough  of  the  old  construction  answer  better  than 
the  improved  pile,  which  is  so  much  superior  for  most  purposes. 


APPENDIX,  NO.  VIIT. 


333 


plied  to  the  nape  of  the  neck  or  the  pit  of  the 
stomach.  The  negative  wire  generally  excites  the 
strongest  sensation.  Some  patients  thought  that  the 
relief  was  most  speedy  when  it  was  applied  near  the 
pit  of  the  stomach. 

The  electricity  was  discontinued,  as  soon  as  the 
patient  said  that  his  breathing  was  easy.  In  the 
first  cases  in  which  I  used  it,  I  sometimes  prolonged 
its  application  for  a  quarter  of  an  hour,  or  twenty 
minutes,  after  the  patient  said  he  was  perfectly  re- 
lieved, in  the  hope  of  preventing  the  early  recurrence 
of  the  dyspnoea  ;  but  I  did  not  find  that  it  had  this 
effect.  It  is  remarkable,  that  in  several  who  had 
laboured  under  asthmatic  breathing  for  from  ten  to 
twenty  years,  it  gave  relief  quite  as  readily  as  in  more 
recent  cases ;  which  seems  to  prove  that  the  habitual 
difficulty  of  breathing,  even  in  the  most  protracted 
cases,  is  not  to  be  ascribed  to  any  permanent  change 
having  taken  place  in  the  lungs. 

With  regard  to  that  form  of  asthma  which  returns 
in  violent  paroxysms,  with  intervals  of  perfectly  free 
breathing,  I  should  expect  little  advantage  from 
galvanism  in  it,  because,  as  I  have  just  observed,  I 
found  that  the  peculiar  difficulty  of  breathing,  which 
occurs  in  this  species  of  asthma,  cannot  be  induced 
in  animals,  except  by  means  lessening  the  aperture 
of  the  glottis.  It  is  probable,  that  in  the  human 
subject  the  cause  producing  this  effect  is  spasm,  from 
which  indeed  the  disease  takes  its  name,  and  we  have 
no  reason  to  believe,  from  what  we  know  of  the 
nature  of  electricity,  that  it  will  be  found  a  means 
of  relaxing  spasm. 
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Extract  from  a  Paper  which  the  Royal  Society  of  London 
did  me  the  honour  to  publish  in  their  Philosophical  Trans- 
actions for  1834. 


From  the  experiments  which  have  been  laid  before 
the  Society  (Philosophical  Transactions  for  1822, 
1827,  and  1829,  and  myExperimentallnquiry, Part II. 
chap.  xii.J,  we  have  reason  to  believe  that  the  effects 
of  artificial  respiration  in  restoring  those  whose 
breathing  has  been  interrupted  till  the  sensibility  is 
destroyed  would  be  greatly  aided  by  the  use  of  vol- 
taic electricity  sent  through  the  lungs  in  the  direction 
of  their  nerves,  and  that  many  might  thus  be  restored 
in  whom  inflation  of  the  lungs  alone  fails.  The  in- 
flation of  the  lungs  in  such  cases  acts  in  two  ways.  It 
gives  to  the  blood  of  the  smaller  vessels  of  the  lungs 
some  of  the  arterial  properties  by  which  they  are 
often  excited,  and,  acting  through  the  blood  of  these 
vessels,  it  communicates  to  that  of  the  larger  vessels, 
and  of  the  heart  itself,  more  or  less  of  the  same  pro- 
perties, independently  of  the  blood  already  changed 
being  moved  on  towards  this  organ  ;  for  M.  Le  Gallois 
has  shown  that  after  the  circulation  has  permanently 
ceased  the  blood  may,  to  a  certain  degree,  be 
changed  by  inflating  the  lungs,  not  only  in  the  trunks 
of  the  pulmonary  veins  and  the  heart  itself,  but  even 
in  the  great  arteries. 

There  is  reason  to  believe,  from  the  whole  of  my 
experiments,  that  the  lungs  should  not  be  inflated 
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more  than  eight  or  ten  times  in  the  minute,  and  that 
the  injection  of  large  quantities  of  air  and  great  force 
in  its  injection  should  be  avoided,  and  consequently 
the  patient  placed  in  the  position  in  which  the  chest 
expands  with  greatest  ease.*  One  of  the  chief  de- 
fects of  artificial  breathing  is,  that  in  it  the  chest  is 
expanded  by  the  pressure  of  the  injected  air,  whereas 
in  natural  breathing  the  air  enters  in  consequence  of 
its  expansion.  But  the  most  essential  difference  be- 
tween natural  and  artificial  breathing  in  such  circum- 
stances is,  that  there  cannot,  till  recovery  is  far 
advanced,  be  the  proper  supply  of  nervous  influence, 
the  due  action  of  the  vital  parts  of  the  brain  and  spinal 
marrow  only  being  restored  in  proportion  as  the  due 
force  of  circulation  returns.  Now  it  appears  from 
what  is  said  in  the  Philosophical  Transactions  for 
1822  and  1827,  and  more  fully  in  my  Inquiry  into 
the  Laws  of  the  Vital  Functions,  that  voltaic  elec- 
tricity sent  through  the  lungs  in  the  direction  of 
their  nerves  is  capable  of  performing  as  perfectly  as 
that  influence  itself  the  part  which  belongs  to  it  in 
respiration,  which  is  so  essential  that  the  more  per- 
fect animal  always  dies  from  impeded  respiration  if 
the  nervous  influence  be  withdrawn  from  the  lungs, 
unless  voltaic  electricity  be  supplied,  which  enables  it 

*  Experiments  relating  to  the  Effects  of  Artificial  Respiration 
in  the  Newly  Dead  Animal :  Experimental  Inquiry,  Part  II.  chap, 
xii.  If  the  air  be  thrown  in  more  frequently  or  in  greater  quantity 
than  the  remaining  powers  of  the  lungs  are  capable  of  employing, 
it  acts  as  a  cooling  process  and  is  highly  injurious.  It  is  one  of 
the  defects  of  artificial  respiration  that  we  cannot  tell  either  the 
precise  quantity  of  air  or  the  frequency  of  its  injection  required 
by  the  particular  state  of  the  circulating  system  in  the  lungs.  W^e 
know  that  in  the  case  before  us  the  demand  cannot  be  equal  to 
what  it  is  in  health. 
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to  breathe  as  well  as  when  the  nervous  influence  is 
entire. 

A  proper  apparatus,  therefore,  for  sending  voltaic 
electricity  through  the  lungs  in  tlie  direction  of  their 
nerves  and  in  due  power  should  be  added  to  the 
other  means  of  resuscitation,  which  would  render 
them,  and  probably  to  a  great  degree,  more  success- 
ful.   The  force  of  this  observation  will  be  perceived 
when  it  is  considered  that  it  is  at  the  time  of  the  first 
application  of  the  remedies  that  the  chance  of  re- 
covery is  greatest,  and  conseqCiently  that  the  imme- 
diate application  of  the  whole  means  of  healthy 
respiration,  as  far  as  we  possess  them,  is  of  most 
consequence.    It  appears,  from  what  has  been  said, 
that  the  due  functions  of  respiration  cannot  be  re- 
stored till  the  due  degree  of  nervous  influence  is 
suppHed,  and  this  cannot  happen  from  inflation  of 
the  lungs  till  the  due  force  of  circulation  returns. 
Now  the  fact,  explain  it  as  we  may,  is,  that  voltaic 
electricity  so  perfectly  supplies  the  place  of  the 
nervous  influence  in  the  lungs,  that  their  functions 
are  equally  perfect  under  the  influence  of  either.  The 
one  can  only  be  supplied  at  an  advanced  period  of 
recovery,  that  is,  in  fact,  only  in  those  cases  where 
the  success  of  our  endeavours  can  be  secured  by  other 
means ;  the  other  is,  in  all  cases,  within  our  reach  on 
the  instant. 
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Extract  from,  a  Paper  which  the  Royal  Society  of  London  did 
me  the  honour  to  publish  in  the  Philosophical  Transactions 
for  1827. 

The  Royal  Society  did  me  the  honour,  in  18^2,  to 
publish  the  results  of  some  experiments,  from  which 
it  appeared  that  the  secreted  fluids  of  animals  are  so 
deranged  by  dividing  the  nerves  of  the  secreting  or- 
gans, and  separating  the  divided  ends,  that  they  are 
no  longer  capable  of  their  functions  ;  and  that  after 
these  functions  are  thus  destroyed,  they  may  be  re- 
stored by  transmitting  voltaic  electricity  through  the 
secreting  organs  by  the  portions  of  the  divided  nerves 
attached  to  them. 

In  the  statement  of  these  results,  the  attention  was 
chiefly  directed  to  the  function  of  the  stomach.  In 
the  present  communication  I  shall  make  a  few  ad- 
ditional observations  respecting  the  lungs. 

However  much  the  secreting  surface  of  the  stomach 
may  be  deranged  by  the  means  just  mentioned,  its 
appearance,  owing  we  have  reason  to  believe  to  the 
extreme  minuteness  of  its  structure,  is  the  same,  or 
nearly  so,  as  when  the  nerves  have  been  left  undis- 
turbed ;  and  with  the  exception  of  occasional  eflbrts 
to  vomit,  no  symptom  shows  itself  after  the  division  of 
the  nerves  indicating  the  derangement  of  function 
which  has  taken  place.  Both  in  the  symptoms  and 
appearances  after  death,  the  derangement  occasioned 
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in  the  lungs  by  their  division  is  much  more  remark- 
able. 

Soon  after  the  operation  the  animal  begins  to  breathe 
with  difficulty,  and  this  symptom  gradually  increases, 
and  is  at  length  evidently  the  cause  of  death.  On 
inspecting  the  lungs  after  death,  the  air  tubes  and 
cells,  as  far  as  they  can  still  be  traced,  are  found  filled 
with  a  viscid  fluid  ;  and  in  a  considerable  proportion 
of  the  lungs,  generally  more  or  less  according  to  the 
time  the  animal  has  survived  the  operation,  every 
trace  of  both  tubes  and  cells  is  obliterated,  the  lungs 
both  in  colour  and  consistence  assuming  much  of  the 
appearance  of  the  liver.  The  portions  of  lungs  thus 
changed  sink  in  water  ;  and  although  examined  with 
the  greatest  care,  and  the  aid  of  a  powerful  magnifying 
glass,  both  by  Mr.  Cutler,  who  was  so  kind  as  to  give 
•me  his  assistance,  and  myself,  we  could  not  perceive 
in  them  the  least  remains  of  the  structure  peculiar  to 
this  viscus. 

I  wished  however  to  ascertain,  by  means  less  fal- 
lacious than  the  sight,  whether  the  structure  of  the 
lungs  in  the  parts  most  affected  be  really  so  changed  as 
to  cause  the  obliteration  of  their  cavities.  Mr.  Cut- 
ler, at  my  request,  was  so  obliging  as  to  make  the 
following  experiments,  the  account  of  which  I  shall 
give  in  his  own  words  :  — 

"  If  you  cut  out  a  portion  of  each  of  the  eighth 
pair  of  nerves  in  the  neck  of  a  rabbit,  it  seldom  dies 
within  eight  hours,  and  rarely  survives  more  than 
twenty-four  hours. 

"  On  examination  after  death,  the  lungs  are  found, 
in  many  parts,  covered  with  dark  red  patches. 

To  ascertain  the  mischief  done  to  the  substance 
of  the  lungs,  I  endeavoured  to  fill  them  with  mercury 
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by  the  trachea,  but  from  the  deHcate  structure  of 
the  ah'  cells  a  rupture  took  place,  and  the  mercury 
escaped. 

"  I  then  endeavoured  to  inject  the  air  cells  through 
the  trachea  with  the  finest  vermilion  injection.  In 
the  healthy  lungs  the  attempt  was  invariably  success- 
ful, making  the  whole  of  a  bright  scarlet  colour,  and, 
on  cutting  into  them,  every  part  was  found  to  be 
uniformly  filled  with  the  injection. 

"  After  injecting  the  diseased  lungs,  the  dark  red 
patches  remained  on  their  surface  :  other  parts  of  the 
lungs  were  of  a  bright  red  colour :  some  parts  were 
partially  injected,  and  other  parts  retained  their 
natural  appearance. 

This  was  explained  on  dissection.  Those  parts  of 
the  lungs  which  were  completely  injected  had  not 
suffered  from  disease,  other  parts  had  suffered  suffi- 
ciently partially  to  obstruct  the  injection,  while  some 
parts  were  so  completely  hepatised  that  not  a  particle 
of  injection  could  enter  them,  or  the  parts  beyond 
them,  which  were  not  equally  diseased. 

Those  portions  of  the  lungs  which  were  com- 
pletely injected,  sunk  in  water,  from  the  weight  of  the 
injection. 

The  hepatised  portions,  from  their  diseased  state, 
sunk  also,  whilst  the  portions  beyond  them,  having 
their  natural  appearance,  floated." 

If,  as  I  have  repeatedly  ascertained,  and  various 
gentlemen  have  witnessed,  after  the  nerves  are  di- 
vided, and  the  divided  ends  separated,  the  due  degree 
of  voltaic  electricity  be  transmitted  through  the  lungs 
by  those  portions  of  the  nerves  which  remain  attached 
to  them,  no  affection  of  the  breathing  supervenes,  and 
the  lungs,  after  death,  are  found  quite  healthy,  unless 
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the  electricity  has  been  applied  of  such  power,  or 
continued  for  such  a  length  of  time,  as  to  excite  in- 
flammation, and  then  the  appearances  on  dissection  are 
those  of  inflammation,  not  those  produced  by  the 
division  of  the  nerves  of  the  lungs. 

It  appears  from  these  facts,  that  the  effect  of  di- 
viding the  nerves  of  a  vital  organ,  and  separating  the 
divided  ends,  is  not  merely  that  of  deranging  its  se- 
creting power,  but  all  those  powers  on  which  its 
healthy  structure  defends  ;  and  that  the  effect  of  vol- 
taic electricity  is  that  of  preserviny  all  these  powers. 
It  is  particularly  to  be  observed,  that  the  voltaic  ap- 
paratus should  be  so  arranged,  that  its  influence  may 
be  transmitted  through  the  lungs  as  soon  as  the  nerves 
are  divided,  the  delay  of  even  a  short  time  appearing 
to  give  rise  to  more  or  less  morbid  appearance  in  the 
lungs. 

The  present  Paper  may  be  considered  as  the  con- 
cluding part  of  an  inquiry  in  which  I  have  been  en- 
gaged for  many  years,  two  Papers  relating  to  which 
the  Royal  Society  did  me  the  honour  to  publish  in 
the  Philosophical  Transactions  for  181 7  and  1822.* 
To  the  first  of  these  papers  I  have  already  had  occasion 
to  refer  \  the  other  was  entitled,  On  the  effects  of 
voltaic  electricity  in  restoring  the  due  action  of  the 
lungs."  The  objects  of  this  inquiry  were  to  ascertain 
how  far  the  nervous  power  is  essential  to  the  function 
of  secretion,  and  the  other  assimilating  processes  of  the 
animal  body ;  and  whether  the  voltaic  electricity,  ap- 

*  The  contents  of  these  Papers  have,  with  the  consent  of  the 
President  and  Council  of  the  Royal  Society,  been  re -published 
more  in  detail  in  the  third  edition  of  my  Inquiry  into  the  Laws  of 
the  Vital  Functions. 
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plied  as  far  as  possible  in  the  same  way  in  which  the 
nervous  power  is  applied,  is  capable  of  supplying  its 
place  in  these  processes.  It  appears  from  the  various 
experiments,  the  results  of  which  have  now  been  laid 
before  the  Society,  that  the  answer  in  both  instances 
is  in  the  affirmative. 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did 
me  the  honour  to  publish  in  the  Philosophical  Transactions 
for  1828. 

No  arguments  are  necessary  to  convince  us  of  the 
importance  of  that  function  on  which  all  parts  of  our 
frame  depend  for  their  nourishment.  In  one  respect 
its  organs  may  be  regarded  as  of  greater  importance 
than  even  those  which  are  more  immediately  essential 
to  life.  The  sympathies  of  the  stomach  and  first  in- 
testine are  both  more  powerful  and  more  extensive 
than  those  of  any  other  part,  and  consequently  more 
generally  and  in  a  greater  number  of  ways  contribute 
to  the  cause,  and  influence  the  course,  of  all  our  more 
serious  diseases. 

I  am  induced  to  trouble  the  Society  with  the  fol- 
lowing observations,  in  the  hope  that  I  shall  be  able 
to  place  before  them  some  points  relating  to  the 
function  of  the  stomach  in  a  clearer  point  of  view 
than  has  hitherto  been  done.  In  former  papers  which 
the  Society  have  done  me  the  honour  to  publish,  and 
more  fully  in  a  Treatise  on  the  Vital  Functions,  I 
have  endeavoured  by  experiment  to  trace  the  different 
steps  of  the  process  of  digestion  in  the  stomach.  It 
appeared  that  the  food  remains  in  a  quiescent  state, 
except  that  the  part  of  it  which  lies  next  the  stomach, 
as  soon  as  it  has  undergone  the  effect  of  the  gastric 
juice,  is,  in  consequence  of  food  thus  prepared  ex- 
citing a  peculiar  action  in  the  muscular  fibres  of  this 
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organ,  carried  on  towards  the  pylorus ;  through 
which  it  is  propelled  into  the  intestine,  the  next  por- 
tion of  food  thus  brought  into  contact  with  the 
stomach  undergoing  the  same  process,  and  so  on, 
till  the  whole  is  in  a  state  proper  for  that  part  of 
the  digestive  process  whicli  belongs  to  the  first  in- 
testine. 

Thus  the  muscular  fibres  of  the  stomach  are  in 
continual  action  during  its  function  ;  for  the  gastric 
juice  pervading  the  contents  of  the  stomach  to  a  cer- 
tain extent,  the  change  effected  by  it  on  each  parti- 
cular portion  of  the  food  is  nearly  completed  before  the 
food  is  actually  in  contact  with  the  stomach,  as  may 
be  seen  by  inspecting  that  of  an  animal  killed  a  few 
hours  after  a  meal,  and  consequently  is  not  detained 
when  in  contact  with  it.  There  is  therefore  a  con- 
tinual motion  of  the  food  in  contact  with  its  surface 
towards  the  pylorus,  and  the  less  digested  part  is  con- 
tinually approaching  its  surface. 

It  follows  then  that  a  failure  of  the  function  of  the 
stomach  may  arise  either  from  a  proper  gastric  juice 
not  being  supplied,  or  the  muscular  power  of  the 
stomach  failing  to  carry  onward  the  digested  part, 
and  thus  regularly  to  present  to  the  stomach  a  new 
surface  of  food,  to  be  acted  upon  by  that  juice.  It 
further  appeared,  that  for  the  first  of  these  purposes 
the  power  of  the  nervous  system  is  necessary,  the  se- 
cretion of  gastric  juice  failing  as  soon  as  the  stomach 
is  deprived  of  any  considerable  part  of  this  power  ; 
but  that  the  nervous  power  is  not  necessary  for  the 
other,  the  muscular  power  of  the  stomach  still  carry- 
ing on  towards  the  pylorus  any  digested  food  which 
happens  to  be  in  it,  or  any  food  which  had  been  acted 
upon  by  gastric  juice  which  happened  to  be  in  it  at 
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the  time,  however  much  its  nervous  power  be  im- 
paired ;  and  this  office  is,  as  far  as  we  can  see,  as 
readily  performed  as  when  the  nervous  power  of  the 
organ  is  entire. 

The  muscular  fibres  of  the  stomach  therefore  are 
stimulated  by  its  contents,  in  the  same  way  as  those 
of  the  heart  by  the  blood,  the  usual  action  of  both 
being  wholly  independent  of  the  nervous  system,  an 
inference  which  has  been  confirmed  by  many  other 
experiments. 

I  have,  as  appears  from  the  papers  which  the 
Society  have  done  me  the  honour  to  publish,  attempted 
to  go  a  step  further,  and  to  show  experimentally  that 
the  office  of  the  nervous  power  in  preparing  the 
gastric  juice,  may  be  correctly  imitated  by  exposing 
the  living  stomach  to  the  influence  of  a  voltaic  pile 
after  the  supply  of  nervous  power  is  interrupted. 
Those  who  were  at  first  inclined  to  doubt  this  fact, 
have  since  publicly  acknowledged,  on  witnessing  the 
experiments,  that  the  digestive  process  of  the  stomach 
supported  by  voltaic  electricity  is,  as  far  as  we  can 
see,  as  perfect  as  that  supported  by  the  nervous  power 
itself. 

It  is  therefore  evident,  that,  in  the  formation  of  the 
gastric  juice,  a  chemical  power  can  be  substituted  for 
that  of  the  nervous  system.  I  do  not  mean  that, 
strictly  speaking,  its  formation  is  to  be  regarded  as  a 
mere  chemical  process,  because  it  is  only  in  a  living 
stomach  that  galvanism  can  have  such  an  effect ;  but 
this  effect  bears  too  strong  an  analogy  to  other 
chemical  results  to  be  wholly  separated  from  them. 

The  same  effect,  and  one  certainly  of  a  very  com- 
plicated nature,  is  here  produced  by  the  nervous 
power  and  a  chemical  agent ;  because,  when  the  latter 
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is  substituted  for  the  former,  the  same  effect  takes 
place.  It  is  a  simple  matter  of  fact.  But  it  is  main- 
tained by  some  gentlemen,  that  the  same  effect  may 
be  produced  by  a  mechanical  agent.*  They  have 
related  several  experiments  which  appeared  to  them 
to  prove,  that  when  after  a  part  of  the  eighth  pair  of 
nerves  is  removed,  and  thus  the  due  secretion  of 
gastric  juice  prevented,  it  may  be  restored  by  me- 
chanically irritating  the  cut  ends  of  the  lower  portions 
of  the  divided  nerves.  If  such  be  the  fact,  it  m.ust 
materially  influence  our  views  both  with  respect  to  the 
function  of  digestion  and  the  other  secreting  processes 
of  the  animal  body. 

In  judging  of  the  result  of  such  experiments, 
several  things  must  be  taken  into  the  account  which 
appear  to  have  escaped  the  attention  of  those  gentle- 
men. 

At  the  time  the  animal  is  fed,  in  preparation  for 
the  experiment,  there  may  be  some  food  in  the 
stomach,  from  previous  meals,  more  or  less  digested, 
and  there  is  always  some  gastric  juice  ready  to  act 
on  any  new  food  which  may  be  presented  to  it.  It 
is  evident  therefore,  that  although  the  secretion  of 
gastric  juice  ceases  at  the  moment  of  the  excision  of 
part  of  the  eighth  pair  of  nerves,  some  digested  food 
must  be  found  in  the  stomach  for  some  hours  after 
the  operation  ;  for,  as  I  have  ascertained  by  numerous 
trials,  many  hours  are  required  in  such  experiments 
for  the  stomach  to  propel  into  the  intestine  the  remains 

*  See  a  paper  entitled,  Memoire  sur  le  mode  d'action  des  nerfs 
pneumogastriques  dans  la  production  des  phenomenes  de  la 
digestion.  Par  MM.  Bresehet  et  Milne  Edwards  (lu  a  la  Societe 
Philomatique,  le  19  Fevrier  1825). — Extract  des  Archives  generales 
de  Medecine. 
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of  food  previously  digested,  or  that  digested  by  the 
gastric  juice  previously  formed. 

When  therefore  the  contents  of  the  stomach  are 
examined  in  five  or  six  hours,  and  generally  even  in 
ten  or  twelve,  after  the  operation,  more  or  less  di- 
gested food  is  found  lying  next  the  surface  of  the 
stomach.  But  when  the  animal  survives  the  operation 
eighteen,  twenty,  or  more  hours,  undigested  food 
alone  is  found  in  it.  The  causQ  of  so  long  a  time 
being  required  wholly  to  expel  the  food,  which  has 
undergone  any  degree  of  the  digestive  process,  ap- 
pears to  be,  that  as  digested  food  alone  excites  that 
action  of  the  stomach  which  propels  it  into  the  in- 
testine, and  the  more  perfectly  it  is  digested,  it  excites 
this  action  the  more  readily,  the  last  part  of  the  di- 
gested food  which  has  but  imperfectly  undergone  the 
digestive  process  is  expelled  very  slowly,  so  that 
it  is  very  long  before  food  wholly  undigested  alone  is 
left. 

That  the  longer  the  animal  lives  after  the  excision 
of  part  of  the  eighth  pair  of  nerves,  the  less  digested 
food  is  left  in  the  stomach,  is  a  fact  now  admitted  by 
all  who  assisted  at  the  experiments.  Among  the  great 
number  who  have  witnessed  and  been  satisfied  with 
their  result,  are  Sir  Humphry  Davy,  Mr.  Thomas 
Andrew  Knight,  and  Sir  Benjamin  Brodie,  gentle- 
men whose  experimental  accuracy,  in  the  opinion  of 
the  public,  has  never  been  surpassed. 

Of  this  fact,  the  gentlemen  to  whose  paper  I  have 
referred,  are  not  aware.  They  maintain,  indeed,  that 
the  only  effect  on  the  digestive  process  produced  by 
the  excision  of  part  of  the  eighth  pair  of  nerves  is,  that 
it  becomes  more  tedious,  being  as  perfect  as  when  the 
nerves  are  entire,  if  a  sufficient  length  of  time  be  af- 
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forded.  In  speaking  of  the  animals  in  which  part  of 
the  eighth  pair  of  nerves  has  been  cut  out,  and  com- 
paring them  with  the  healthy  animal,  they  say : 

Enfin,  si  on  laisse  ecouler  une  espace  de  temps  plus 
grand  encore  entre  Foperation  et  la  mort  des  animaux, 
on  pourra  trouver  que  la  digestion  est  completement 
achevee  dans  Tun  comme  dans  Tautre  cas." 

It  will  easily  be  perceived  to  what  errors,  respect- 
ing the  effect  on  digestion,  of  depriving  the  stomach 
of  the  office  of  the  eighth  pair  of  nerves,  this  miscon- 
ception must  lead.  Its  effect  was  increased  in  the 
experiments  referred  to,  by  the  different  animals  in 
each  experiment  having  been  confined  to  the  same 
quantity  of  food.  The  most  hungry  would  of  course 
digest  it  fastest  and  most  perfectly.  To  judge  fairly  of 
the  result  of  the  experiment,  the  different  animals 
must  be  allowed  equally  to  satisfy  their  appetite,  to 
eat  till,  from  their  manner  of  eating,  it  is  found  that 
the  appetite  has  equally  abated  in  all. 

Such  are  the  circumstances  which  I  conceive 
misled  those  gentlemen  who  maintain  that  they 
can  produce  a  sensible  effect  on  the  contents  of  .the 
stomach  by  any  mechanical  irritation  of  its  nerves. 

They  also  err  in  supposing  that  the  muscular  fibres 
of  the  stomach  can  be  excited  by  irritating  the  eighth 
pair  of  nerves  in  the  way  that  a  muscle  of  voluntary 
motion  may  be  excited  through  its  nerves.  The  di- 
gested food  is  the  natural  stimulus  of  the  muscular 
fibres  of  the  stomach  in  its  usual  function,  as  the 
nervous  power  is  of  the  muscles  of  voluntary  motion  in 
theirs ;  and  we  cannot  through  the  nerves  excite  the 
former  as  we  do  the  latter  class  of  muscles.  The 
muscular  action  of  the  stomach  resembles  that  of 
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other  hollow  muscles,  in  being  excited  by  its  con- 
tents. 

The  mechanical  irritation  employed  by  those  gen- 
tlemen, in  endeavouring  to  excite  the  digestive  pro- 
cess after  a  portion  of  the  eighth  pair  of  nerves  had 
been  removed,  was  that  of  a  thread  attached  to  the 
cut  extremities  of  the  lower  portions  of  the  eighth 
pair  of  nerves  and  fastened  to  the  neighbouring  muscles, 
by  which  the  motions  of  respiration  kept  the  part  in  a 
state  of  constant  irritation. 

In  my  Treatise  on  the  Vital  Functions  a  similar 
experiment  is  related,  in  which  the  cut  extremity  of 
the  lower  portions  of  the  nerves  was  fastened  to  a 
thread  tied  round  the  neck  of  the  animal,  by  which 
it  was  in  like  manner  kept  in  a  state  of  constant  me- 
chanical irritation  ;  yet  in  the  stomachs  of  the  animals 
after  they  had  lived  more  than  twenty  hours  — -  for 
the  experiment  was  made  more  than  once  —  nothing 
but  undigested  food  was  found.  This  experiment, 
with  some  others  connected  with  it,  was  made  pub- 
licly in  the  rooms  of  the  Royal  Institution,  and  all 
who  felt  an  interest  in  the  subject  admitted  to  see  the 
results,  nor  was  there  one  who  expressed  a  doubt  re- 
specting them. 

As,  however,  in  the  experiments  just  mentioned 
the  position  of  the  nerves  was  more  disturbed,  and 
the  thread  was  not  applied  as  in  the  experiments  to 
which  I  have  referred,  Mr.  Cutler,  at  my  request, 
was  so  good  as  to  make  the  following  experiment :  — 
Three  rabbits,  after  a  fast  of  the  same  duration,  were 
fed  in  the  same  way.  In  two  of  them  a  portion  of 
each  of  the  eighth  pair  of  nerves  was  removed.  The 
third  rabbit  was  left  undisturbed.  In  one  of  those  in 
which  the  portions  of  nerves  were  removed,  the  cut 
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end  of  the  lower  part  of  the  nerves  was  by  means  of 
a  bit  of  thread  fastened  to  the  neighbouring  muscles, 
as  in  the  experiment  referred  to.  This  rabbit  died  in 
ten  hours,  at  which  time  the  others  were  killed  in  the 
usual  way. 

Mr.  Cutler  then  took  out  the  stomachs  of  all  of 
them,  slit  them  open,  and  laid  them  on  the  same 
plate  ;  and  Sir  Benjamin  Brodie  was  requested  to 
examine  and  give  his  opinion  respecting  their  con- 
tents, without  having  been  told  which  was  which. 
He  at  once  pointed  out  the  healthy  stomach,  the 
whole  contents  of  which  had  undergone  the  action  of 
the  gastric  juice.  After  carefully  examining,  and 
with  an  instrument  moving  about  the  contents  of  the 
other  stomachs,  he  declared  he  could  discover  no  dif- 
ference in  them.  Both  stomachs  were  chiefly  filled 
with  undigested  food,  the  animals  not  having  lived 
long  enough  after  the  operation  for  the  expulsion  of 
some  imperfectly  digested  food  that  still  remained  in 
both. 

The  foregoing  experiments  convinced  those  who 
witnessed  their  results,  that  the  irritation  caused  by 
the  attachment  of  the  cut  end  of  the  nerves  to  the 
muscles,  had  no  effect  whatever  in  promoting  the 
digestion  of  the  food. 

Were  it  possible,  as  in  the  case  of  the  nerve  of  a 
muscle  of  voluntary  motion,  to  excite  the  eighth  pair 
to  perform  its  office  after  its  communication  with  the 
brain  is  wholly  intercepted,  it  is  surely  impossible 
that  this  could  go  on  for  many  hours,  which  are  ne- 
cessary for  the  digestion  of  the  food.  A  nerve  of 
voluntary  motion,  if  kept  in  a  state  of  excitement 
after  its  separation  from  the  brain  or  spinal  marrow. 
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loses  its  power  in  a  very  short  time,  at  most  a  few 
minutes. 

The  result  of  the  foregoing  experiment  may  be 
known  before  the  death  of  the  animals.  It  appears 
from  what  was  said  in  other  papers  which  I  had  the 
honour  to  lay  before  the  Society,  and  which  were 
published  in  the  Philosophical  Transactions,  that  the 
effect  of  the  excision  of  part  of  the  eighth  pair  of 
nerves  on  the  lungs,  as  well  as  on  the  stomach,  is  ob- 
viated by  voltaic  electricity,  the  animals  (the  dog  and 
rabbit  w^ere  those  on  which  the  experiments  were 
made)  breathing  under  its  influence  as  freely  as  in 
health.  It  is  clear,  that  if  the  power  of  the  nerve  be 
restored,  its  restoration  must  be  as  evident  in  the 
function  of  the  one  organ  as  the  other,  these  nerves 
being  equally  essential  to  both.  In  the  foregoing 
experiments  both  the  animals  were  affected  with 
extreme  dyspnoea,  the  mechanical  irritation  of  the 
nerves  having  no  more  effect  in  relieving  this 
symptom,  than  in  promoting  the  due  action  of  the 
stomach. 

As  the  gentlemen  above  mentioned  never  attempted 
a  reply  to  the  foregoing  statements,  we  have  reason 
to  believe  that  they  admit  the  inaccuracy  of  their 
inferences. 
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Extract  from  a  Paper  which  the  Royal  Society  of  London  did 
me  the  honour  to  publish  in  the  Philosophical  Transactions 
for  1829. 

Of  the  sensorial  functions,  sensation  and  volition  are 
the  only  ones  which  we  are  called  upon  to  consider 
here,  because  they  alone  have  any  share  in  maintaining 
animal  life.  That  tliese  functions  are  essential  to  the 
maintenance  of  life  in  all  the  more  perfect  animals 
will,  I  think,  appear  from  what  I  am  about  to  lay 
before  the  Society. 

The  following  may  be  regarded  as  the  nervous 
functions  properly  so  called.  The  excitement  of  the 
muscles  of  voluntary  motion,  by  which,  through  the 
intervention  of  the  nervous  system,  they  in  their 
usual  functions  are  subjected  to  the  sensorial  power; 
the  occasional  excitement  of  the  muscles  of  involun- 
tary motion,  by  which,  under  certain  circumstances, 
the  sensorial  power  is  also  capable  of  impressing  them 
through  the  nerves,  particularly  when  under  the  in- 
fluence of  the  passions ;  the  act  of  causing  an  evolution 
of  caloric  from  the  blood,  by  which  the  due  tem- 
perature of  the  animal  body  is  maintained ;  the  act  of 
forming  from  the  blood  the  various  secreted  fluids, 
and  of  maintaining  the  other  assimilating  processes  by 
which  the  healthy  structure  of  every  part  of  the  body 
is  preserved. 

The  first  of  these  functions  is  universally  acknow- 
ledged to  be  a  function  of  the  nervous  power,  pro- 
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perly  so  called ;  but  there  has  been  much  difference 
of  opinion  respecting  the  way  in  which  it  operates. 
The  older  physiologists  believed  that  the  muscles  de- 
rive their  power  from  the  nervous  system.  Haller* 
was  the  first  who  taught  that  the  muscular  power  be- 
longs to  the  muscle  itself^  to  which  the  nervous 
power  bears  no  relation  but  that  of  a  stimulus,  and 
endeavoured  to  support  those  opinions  by  experiment. 
His  opponents,  however,  objected  to  his  inferences, 
because,  although  the  division  of  the  nerves  may  pre- 
vent the  muscle  from  receiving  more  nervous  power, 
it  does  not  deprive  it  of  that  already  bestowed  upon 
it,  either  existing  in  the  muscular  fibres  themselves, 
or  dispersed  through  them  in  nerves  too  small  to  be  re-, 
moved ;  and  this  objection  appeared  to  be  strengthened 
by  the  muscles  of  involuntary  motion,  whose  function 
is  supported  by  stimuli  peculiar  to  themselves,  being 
still  supplied  with  nerves,  of  the  use  of  which  Haller 
gave  no  satisfactory  account.  It  appeared  to  me  that 
the  question  could  only  be  determined  by  some  ex-, 
periment  capable  of  directly  ascertaining  whether  the 
excitability  of  muscles  is  maintained  by  the  influence 
they  receive  from  the  nerves,  or  impaired  as  by  other 
stimulants.  On  trial,  the  latter  was  found  to  be  the  case. 
Muscles  whose  nerves  had  been  divided,  sustained 
the  action  of  the  same  stimulus  longer  than  those 
whose  nerves  were  entire,  and  which  consequently 
were  exposed  to  the  action  both  of  the  nervous  power 
applied  by  the  will  of  the  animal  and  the  artificial 
stimulus.!    The  power  of  the  muscle,  therefore,  is 

*  Element.  Physiolog. 

•f  My  Treatise  on  the  Vital  Functions,  Sd.  edition.  Exper.  34-, 
35. 
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independent  of  the  nervous  power,  and  is  affected  by 
it  in  the  same  way  as  by  other  stimuli. 

The  experiments  by  which  all  tlie  other  functions 
just  mentioned,  with  the  exception  of  the  maintenance 
of  animal  temperature,  have  been  ascertained  to  be 
functions  of  the  nervous  power,  I  have  laid  before  the 
Society,  which  has  done  me  the  honour  to  publish 
them.  From  these  experiments  it  appeared  that  the 
functions  in  question  were  always  destroyed  by  de- 
priving their  organs  of  the  influence  of  the  nervous 
system.  That  the  maintenance  of  animal  temperature 
is  a  function  of  the  nervous  system,  properly  so  called, 
appears  from  a  variety  of  facts  generally  known,  — the 
temperature  either  of  a  part  or  of  the  whole  body 
being  lessened  by  any  cause  that  impairs  the  action 
of  particular  nerves  in  the  former  instance,  or  of  the 
whole  nervous  system  in  the  latter.  The  question 
then  is,  is  the  nervous  system  capable  of  all  these 
functions  after  the  sensorial  power  is  withdrawn  ? 

At  the  moment  of  what  we  call  death,  the  sensorial 
functions  cease  ;  the  animal  no  longer  feels  or  wills. 
Whether  the  nervous  functions  properly  so  called  still 
continue,  can  only  be  determined  by  experiment. 
That  the  nerves  when  stimulated  are  still  capable  of 
exciting  the  muscles  of  voluntary  motion,  is  a  fact 
generally  admitted ;  and  that  they  are  still  capable  of 
exciting  the  action  of  the  muscles  of  involuntary 
motion,  appears  from  many  experiments  related  in  the 
second  paper  which  I  had  the  honour  to  present  to 
the  Society,  and  which  was  published  in  the  Phi- 
losophical Transactions  of  1815.  That  the  nervous 
system  is  capable  of  causing  the  evolution  of  caloric, 
which  supports  animal  temperature  after  the  sensorial 
power  is  withdrawn,  appears  from  many  experiments 
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related  in  my  treatise  on  the  Vital  Functions ;  and 
tliat  the  nervous  power  under  the  same  circumstances 
is  still  capable  of  forming  the  secreted  fluids,  and  sup- 
porting the  other  processes  by  which  the  structure  of 
every  part  is  maintained,  is  shown  by  very  frequently 
repeated  experiments  on  the  newly  dead  animal  re- 
lated in  the  same  treatise.  From  these  experiments 
it  appears  that  some  secretion  of  gastric  juice  takes 
place  after  what  we  call  death,  and  that  some  derange- 
ment of  structure  in  the  lungs  may  be  produced  by 
dividing  the  eighth  pair  of  nerves  immediately  after 
death ;  a  proof  that  the  processes  on  which  the  struc- 
ture of  the  part  depends  continue  for  some  time  after 
the  sensorial  power  can  no  longer  influence  them. 

We  may  thus  trace  the  existence  of  the  whole  of  the 
nervous  functions,  properly  so  called,  after  the  removal 
of  the  sensorial  power.  The  former,  therefore,  have 
no  immediate  dependence  on  the  latter  ;  but  in  the 
entire  animal  we  know  that  the  nervous,  in  many  of 
its  functions  always,  and  occasionally  in  all  of  them, 
is  subjected  to  the  sensorial  power.  These  powers, 
therefore,  bear  the  same  relation  to  each  other  that 
the  nervous  and  muscular  powers  do,  the  muscular 
existing  independently  of  the  nervous,  but  being  in- 
fluenced by  it. 

It  was  this  independence  of  the  functions  properly 
called  nervous  on  those  of  the  sensorial  power,  and 
the  analogy  which  subsists  between  the  former  and 
chemical  processes,  which  suggested  that  the  agent 
on  w^hich  the  nervous  functions  immediately  depend, 
instead  of  being  peculiar  to  the  living  animal,  may 
only  be  an  agent  employed  by  those  powders  which 
are  so,  in  the  same  way  as  any  other  constituent  part 
which  the  living  animal  possesses  in  common  with 
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inanimate  nature  ;  and  it  appeared  to  me  that  the 
accuracy  of  this  suggestion  would  be  placed  beyond 
a  doubt  if  the  nervous  power  could  be  proved  to  be 
capable  of  its  function,  after  it  had  been  made  to  pass 
through  any  other  conductor  than  the  nerves ;  for  it 
will  be  admitted  that  the  powers  peculiar  to  the  living 
animal  can  only  operate,  and,  as  far  as  we  see,  can 
only  exist,  in  the  organs  to  which  they  belong.  The 
brain  cannot  perform  the  office  of  a  muscle,  nor  a 
muscle  that  of  the  brain. 

If,  then,  the  nervous  power  can  be  made  to  pass 
through  any  substance  but  that  of  the  nervous  system 
in  which  it  resides,  it  evidently  has  an  existence 
independent  of  the  mechanism  of  that  system,  and 
therefore  is  not  peculiar  to  it.  This,  after  many  vain 
attempts,  I  succeeded  in  effecting.  It  appears  from 
experiments,  an  account  of  which  the  Society  did  me 
the  honour  to  publish  in  18^2,  and  which  have  been 
repeated  with  the  same  result  by  M.  Brechet  and 
other  physiologists  at  Paris,  that  the  nervous  power 
is  capable  of  its  function  after  it  has  been  made  to 
pass  through  other  conductors  than  the  nerves. 

It  would  seem,  therefore,  that  however  generally 
the  nervous  power  has  been  confounded  with  those 
powers  more  strictly  called  vital,  it  is  only  an  agent 
employed  by  them.  This  view  of  the  subject  seemed 
to  point  out  the  possibility  of  finding  some  of  those 
powers  which  operate  in  inanimate  nature  capable  of 
the  functions  of  the  nervous  power  properly  so  called, 
if  brought  to  operate  under  the  same  circumstances; 
and  on  trial  it  was  found,  as  appears  from  experi- 
ments published  in  the  Philosophical  Transactions 
of  1822  and  1828,  and  repeated  with  the  same  result 
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by  Dr.  Abel*,  M,  Breschet  t,  and  others,  that  vol- 
taic electricity  may  be  substituted  for  the  nervous 
power,  not  only  in  the  more  simple,  but  in  the  more 
complicated  functions  of  that  power.  It  not  only  ap- 
pears that  this  form  of  electricity  is  capable  of  exciting 
the  muscles  and  causing  an  evolution  of  caloric  from 
arterial  blood  t,  but  of  forming  the  secreted  fluids 
from  the  blood,  and  supporting  all  those  functions 
on  which  the  structure  of  the  body  depends.  How 
far  do  the  whole  of  these  facts,  whether  relating  to 
the  nature  or  functions  of  the  nervous  power,  go  in 
proving  its  identity  with  voltaic  electricity? 

On  reviewing  what  has  been  said  of  the  relations 
of  the  sensorial,  nervous,  and  muscular  powers,  the 
question  naturally  arises :  If  both  the  nervous  and 
muscular  powers  are  thus  independent  of  the  sen- 
sorial power,  and  capable  of  their  functions  after  it  is 
withdrawn,  why  do  the  more  perfect  animals  for  so 
short  a  time  survive  the  loss  of  the  sensorial  func- 
tions ?  The  cause  is,  that  on  the  removal  of  the 
sensorial  power  respiration  ceases ;  because  this 
function  partakes  of  all  the  three  powers,  the  sen- 
sorial, nervous,  and  muscular. 

It  has  been  customary  to  speak  of  the  muscles  of 
respiration  as,  at  least  in  part,  muscles  of  involuntary 

*  The  London  Medical  and  Physical  Journal  for  May,  1820, 
A^ol.  xliii.  p.  385. 

f  De  rinfluence  du  Systeme  Nerveux  sur  la  Digestion  Sto- 
ivacale;  par  MM.  Breschet,  D.M.P.,  chef  de  Travaux  Anato- 
miques  de  la  Faculte  de  Medecine  de  Paris,  etc. ;  H.  Milne 
Edwards,  D.M.P. ;  et  Vavasseur,  D.M.P.  (Memoire  lu  a  la 
Societe  Philomatic  la  2  Auot,  1823.)  Extrait  des  Archives  Ge- 
nerales  de  Medecine,  Aout,  1823. 

J  My  Treatise  on  the  Vital  Functions,  third  edition,  Exper.  80, 
81,  82,  83,  84,  85,  86. 
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motion.  What  is  meant  by  a  muscle  of  voluntary  mo- 
tion ?  It  is  a  muscle  whose  action  under  all  ordinary 
circumstances  we  can  excite,  interrupt,  retard,  and 
accelerate  at  pleasure ;  but  it  is  not  a  muscle  whose 
action  we  can  at  all  times  control.  There  is  no 
such  muscle,  because  the  impression  on  the  senso- 
rium  tending  to  call  any  particular  set  of  muscles 
into  action  may  be  so  powerful  that  we  are  unable 
to  control  it.  Who  can  prevent  the  action  of  the 
muscles  of  the  arm  when  fire  is  suddenly  applied  to 
the  fingers  ?  Neither  do  we  mean  by  the  term 
muscle  of  voluntary  motion  one  which  we  cannot 
call  into  action  during  sleep.  If  our  posture  during 
sleep  becomes  uncomfortable,  we  call  the  muscles 
both  of  the  trunk  and  limbs  into  action  for  the  pur- 
pose of  changing  it.  The  uneasiness  caused  by  the 
continuance  of  the  same  posture  sufficiently  rouses 
the  sleeper  to  make  him  will  a  change  of  posture, 
without  rendering  him  at  all  more  sensible  to  other 
impressions  of  a  slighter  nature,  and  his  sleep  con- 
tinues. 

What  muscles,  then,  are  more  under  command  than 
those  of  respiration  ?  We  can  on  all  usual  occasions 
interrupt,  renew,  retard,  or  accelerate  their  action 
at  pleasure  ;  and  if  we  cannot  interrupt  it  for  as  long 
a  time  as  that  of  the  muscles  of  a  limb,  this  depends 
on  no  peculiarity  in  the  action  of  these  muscles,  but 
on  the  nature  of  the  office  they  are  called  on  to 
perform ;  and  if  we  excite  them  in  sleep  for  the 
removal  of  an  uneasy  sensation,  and  cannot  control 
them  under  a  sense  of  suffocation,  that  is,  in  a  state 
of  greater  suffering  than  we  can  voluntarily  bear,  all 
this  is  no  more  than  applies  to  every  other  muscle 
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of  voluntary  motion  :  but  from  the  nature  of  our 
constitution  we  must  breathe  many  times  every 
minute,  and  we  need  not  turn  ourselves  more  than 
once  in  many  hours,  —  a  difference  depending  on 
circumstances  which  have  nothing  to  do  with  the 
nature  of  the  muscles  we  employ  in  either  of  these 
acts. 

If  we  find  the  breathing  going  on  in  apoplexy 
after  all  voluntary  motion  of  the  limbs  has  ceased,  it 
is  because  the  sensation  exists  which  calls  on  the 
patient  to  inflate  his  lungs,  while  there  is  none  which 
calls  for  the  action  of  the  limbs.  In  the  slighter 
states  of  apoplexy,  if  the  limbs  be  much  irritated  the 
muscles  which  move  them  will  also  be  called  into 
action  ;  and  in  the  severer  states,  if  the  patient 
breathes  when  no  irritation  of  the  limbs  can  excite 
him  to  move  them,  it  is  that  the  want  of  wholesome 
air  in  the  lungs,  after  a  certain  interval,  produces  a 
more  powerful  impression  than  any  other  means  we 
can  employ.  People  have  voluntarily  held  the  hand 
in  the  fire,  but  no  man  ever  voluntarily  abstained 
from  breathing  till  the  lungs  were  injured.  When 
at  length  no  irritation,  however  violent,  can  impress 
the  sensorium,  the  breathing  ceases  and  death  en- 
sues. The  mode  of  death  illustrates  what  is  here 
said.  We  find  the  intervals  of  breathing  becoming 
longer  before  it  ceases.  As  the  insensibility  in- 
creases, a  greater  want  of  fresh  air  is  necessary  to 
excite  the  patient  to  inspire,  till  at  length  the  total 
privation  of  fresh  air  no  longer  producing  any  sens- 
ation can  no  longer  excite  this  effort. 

The  muscles  of  respiration  then,  it  would  appear, 
are  as  perfectly  muscles  of  voluntary  motion  as  those 
of  the  limbs,  and  are  never  excited  but  by  an  act  of 
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the  sensorium.  When  there  is  no  feeling  to  induce 
us  to  breathe,  the  breathing  ceases. 

That  on  ordinary  occasions  we  are  unconscious  of 
this  feeling  in  the  common  acceptation  of  the  term 
(that  is,  that  it  makes  no  lasting  impression  on  the 
mind,  for  this  is  necessary  to  what  we  mean  by  con- 
sciousness), unless  the  attention  is  particularly  di- 
rected to  it,  is  no  proof  that  it  has  not  existed.  When 
we  direct  our  attention  to  the  act  of  breathing, 
especially  if  we  breathe  more  slowly  than  usual,  we 
can  distinctly  perceive  the  sensation  which  induces 
us  to  inspire,  and  that  it  is  a  voluntary  act  which 
relieves  it. 

The  same  observations  respecting  consciousness 
apply  to  all  the  more  trivial  habitual  acts  of  the  sen- 
sorium. In  playing  on  an  instrument,  we  cannot  tell 
which  finger  last  struck  the  ch5rd ;  in  walking,  we 
cannot  tell  which  leg  we  last  moved; — yet  all  such 
acts  are  strictly  acts  of  volition.  When  we  attend 
to  them  we  can  regulate  them  as  we  please  ;  but  in 
proportion  as  they  are  habitual  we  attend  to  them 
the  less,  and  therefore  least  of  all  to  the  act  of 
respiration. 

To  the  consciousness  of  having  experienced  any 
feeling,  it  is  evident  that  its  strength,  or  some  other 
circumstance  attending  it,  must  be  such  as  to  impress 
it  on  the  memory.  We  are  every  hour  performing 
many  acts  of  volition  which  are  too  trivial  to  be 
remembered,  and  consequently  at  the  time  we  are 
questioned  we  have  no  consciousness  of  their  having 
existed.  The  proper  feeling  excites  the  act  required, 
but  the  feeling  is  too  habitual  to  command  the 
attention. 

It  may  be  difficult  for  a  person  not  accustomed  to 
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reflect  on  such  subjects  to  believe  that  every  time 
his  leg  is  moved  in  walking  he  performs  a  distinct 
act  of  volition  ;  but  he  will  be  convinced  of  this  if  he 
observes  the  motions  of  those  whose  power  of  volition 
is  impaired  by  disease.  He  will  find  the  patient 
hesitate  which  leg  to  move  at  every  step,  and  at 
length  his  attempts  to  move  the  limbs  produce  a 
confused  and  irregular  action  incapable  of  carrying 
him  forward. 

The  act  of  expanding  the  chest  is  an  act  of  volition  ; 
it  is  an  act  in  ordinary  breathing  rendered  extremely 
easy  by  the  gentleness  of  the  motion  required,  and 
the  continual  habit  which  renders  it  familiar,  and  is 
excited  by  a  sensation  proportionably  slight,  but 
which  is  as  essential  to  it  as  stronger  sensations  are 
to  more  powerful  acts  of  volition.  Thus  it  is  that  on 
the  removal  of  the  sensorial  power  respiration  ceases. 
It  may  be  here  said,  perhaps,  that  we  have  no  instance 
of  a  muscle  of  voluntary  motion  continuing  to  act  at 
short  intervals  during  life ;  but  besides  that  this  is 
begging  the  question,  it  is  to  be  recollected  that  the 
action  of  the  muscles  in  ordinary  respiration  is  very 
slight,  and  performed  at  considerable  intervals,  for  it 
is  only  during  inspiration  that  the  muscles  act.  They 
are  quiescent  during  expiration,  which  in  our  usual 
breathing  is  performed  by  the  elasticity  of  the  car- 
tilages and  the  weight  of  the  parts  concerned.  There 
is  perhaps  no  muscle  of  the  body  which  could  not 
without  fatigue  maintain  a  similar  action,  were  there 
a  cause  capable  of  exciting  it.  In  certain  diseases  we 
find  both  more  powerful  and  more  frequent  actions 
of  the  muscles  of  volition  continued  for  years,  during 
the  whole  of  our  waking  hours,  without  any  complaint 
of  fatigue. 
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When  the  change  in  the  blood  effected  by  respir- 
ation no  longer  takes  place  most  of  the  pulmonary 
vessels  lo^  their  proper  stimulus,  red  blood,  and  feel 
more  directly,  perhaps,  the  debiUtating  influence  of 
black  blood  ;  their  functions,  therefore,  begin  to  fail. 
In  proportion  as  this  happens  the  blood  accumulates 
in  the  lungs.  The  right  side  of  the  heart  conse- 
quently experiences  an  increased  difficulty  in  empty- 
ing itself,  and  the  due  supply  of  blood  to  the  left  side 
fails.  By  the  operation  of  these  causes  both  sides  of 
the  heart,  particularly  in  warm-blooded  animals,  soon 
lose  their  power  after  respiration  ceases.  The  arteries 
under  such  circumstances,  it  is  evident,  cannot  long 
supply  fluids  proper  for  the  purposes  of  assimilation. 
The  nervous  and  muscular  solids,  therefore,  deviate 
from  the  state  necessary  for  the  functions  of  life, 
which  at  length  cease  in  every  part. 

The  foregoing  appears  to  be  the  order  in  which  the 
functions  always,  with  the  exception  of  their  instan- 
taneous destruction  as  above  mentioned,  cease  in 
death  ;  whether  it  be  occasioned  by  injury  of  the 
sanguiferous  or  nervous  system,  or  both. 

Such,  then,  appears  to  be  the  nature  of  respiration. 
The  first  act  is  the  impression  made  on  the  sensorium, 
the  sensation  excited  by  the  want  of  fresh  air  in  the 
lungs.  We  are  enabled  to  supply  it,  and  thus  re- 
move the  uneasiness,  by  exciting  certain  muscles 
subjected  to  the  will.  Through  nerves  which  are 
fitted  for  this  purpose,  we  apply  a  stimulus  to  certain 
muscles  which  perform  the  act  required.  Thus  re- 
spiration is  the  combined  act  of  the  sensorial,  nervous, 
and  muscular  powers.  It  is  as  effectually  destroyed 
by  a  failure  of  the  sensation  which  makes  us  will  to 
inspire,  as  by  that  of  the  nervous  or  muscular  powers 
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by  which  the  will  effects  its  object.  W'ith  this  view 
of  the  subject  before  us,  and  I  can  see  no  other 
which  the  facts  admit  of,  it  will  be  proper  to  ex- 
amine the  nature  of  respiration  more  in  detail. 

I  have  already  had  occasion  to  observe,  that  the 
effort  made  in  ordinary  breathing  is  very  slight.  It 
is  chiefly  performed  by  the  diaphragm,  by  the  con- 
traction of  which  the  cavity  of  the  chest  being 
slightly  enlarged  perpendicularly,  the  pressure  of  the 
atmosphere  readily  causes  the  air-cells  to  be  distended 
with  air  ;  but  if  any  obstacle  occurs  tending  to  pre- 
vent the  passage  of  the  air  to  the  cells,  a  greater 
effort  is  required,  and  other  muscles  are  called  into 
action.  It  seems  almost  unnecessary  to  observe,  that 
the  sensation  which  induces  us  to  make  this  greater 
effort  must,  as  the  object  is  still  the  same,  operate  in 
the  same  way.  The  more  powerful  sensation  indeed, 
and  the  trouble  the  effort  gives  us  by  calling  our 
attention  to  it,  enables  us  at  once  to  perceive  that  it 
is  an  effort  of  the  same  kind  with  any  other  voluntary 
effort  by  which  we  endeavour  to  relieve  ourselves 
from  a  painful  feeling,  and,  like  any  other  powerful 
voluntary  effort  long  continued,  produces  the  feelings 
of  fatigue.  Would  any  privation  of  air  induce  the 
struggle  that  we  see  in  severe  dyspnoea,  if  no  sens- 
ation were  excited  by  it  ?  This  sensation  is  ex- 
cited in  the  sensorium  through  the  sensorial  nerves  of 
the  lungs,  and  all  that  follows  is  evidently  the  result 
of  it. 

The  effort  consists  in  two  things  —  drawing  the  air 
into  the  chest  with  greater  force,  that  is,  expanding 
the  chest  more  forcibly  that  the  air  may  enter  it  with 
a  greater  degree  of  atmospheric  pressure,  and  thus 
any  obstacle  to  its  entrance  be  overcome  j  and  doing 


APPENDIX,   NO.  XIU. 


363 


all  we  can  to  enlarge  the  passage  by  which  the  air 
enters. 

The  action  of  the  muscles,  by  which  these  objects 
are  effected,  has  been  ascribed  to  a  particular  sym- 
pathy supposed  to  exist  between  certain  nerves.  But 
if  the  eighth  pair  of  nerves,  which  supplies  the  lungs, 
originate  near  the  nerves  of  the  diaphragm  and 
certain  muscles  of  the  face  by  which  the  nostrils  are 
expanded,  this  cannot  be  said  of  the  nerves  of  many 
other  muscles  equally  called  into  action  in  severe 
dyspnoea,  the  muscles  of  the  loins,  &c.  ;  and  if  we 
could,  by  what  is  called  sympathy  of  nerves,  explain 
the  phenomena  in  question,  it  is  not  to  be  overlooked 
that  the  same  sympathy  must  exist  with  respect  to 
the  abdominal  as  thoracic  viscera,  for  the  same  nerves 
supply  both. 

We  must  therefore  look  for  another  principle  to 
account  for  the  relation  which  subsists  between  such 
acts  and  peculiar  states  of  the  lungs.  The  principle 
is  at  hand.  The  sensation  which  induces  us  to  in- 
spire forms  a  necessary  link  in  the  chain  of  causes  ; 
for  every  contraction  excited  in  the  muscles  is  evi- 
dently calculated  to  relieve  this  sensation  in  one  of 
the  two  ways  just  pointed  out.  It  either  tends  to 
expand  the  chest,  or  enlarge  the  passage  of  the  air. 
It  is  impossible  in  such  a  case  to  overlook  the  act  of 
the  sensorium,  which  is  sufficient  to  account  for  the 
phenomena  without  any  particular  sympathy  of  nerves, 
which  on  the  other  hand,  I  have  just  had  occasion  to 
point  out,  is  insufficient  for  this  purpose. 

The  muscles  employed  in  extreme  dyspnoea  are 
not  confined  to  a  particular  set.  They  are  the  whole 
muscles  of  the  trunk,  and  sometimes  many  of  the 
limbs  also  5  muscles  which  have  nothing  in  common. 
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except  that  they  are  all  muscles  of  voluntary  motion, 
and  bear  the  same  relation  to  the  nervous  and  sen- 
sorial systems  which  all  other  muscles  of  voluntary 
motion  do.  Actions  of  the  muscles  of  the  face,  indeed, 
are  equally  associated  with  sensations  referred  to  the 
abdomen  and  the  limbs,  and  arising  from  causes 
operating  in  them.  Who  can  have  a  placid  coun- 
tenance while  in  agony  from  the  operation  of  any 
cause,  to  whatever  part  applied  ? 

It  appears,  from  a  great  variety  of  experiments  to 
which  I  have  referred,  that  organs  supplied  with 
ganglionic  nerves  are  subjected  to  the  influence  not 
of  any  one,  but  of  every  part  of  the  brain  and  spinal 
marrow.  No  inference,  therefore,  can  be  drawn  re- 
specting the  sympathies  of  any  ganglionic  nerve,  as 
the  term  is  here  used  ;  that  is,  a  nerve  that  either 
enters  or  proceeds  from  ganglions,  according  to  the 
sense  in  which  I  use  the  term,  from  any  particular 
distribution  of  nerves,  or  from  the  part  w^here  any 
particular  nerve  which  contributes  to  the  power  of 
the  ganglionic  system  originates.  Vital  organs  are 
equally  connected  with  every  part  of  the  brain  and 
spinal  marrow  ;  and  if  we  must  not  look  for  those 
partial  sympathies  with  respect  to  their  other  func- 
tions, there  is  still  less  room,  it  is  evident,  to  look  for 
them  in  those  functions  where  the  sensorial  power  is 
concerned. 

The  sensoriura  evidently  residing  and  operating 
at  the  source  of  nervous  power,  there  receives  the 
various  impressions  conveyed  by  the  nerves  of 
sensation,  and  there  influences  those  nerves  which 
convey  its  dictates. 

I  shall  beg  leave  to  conclude  this  paper  with  a 
short  recapitulation  of  the  principal  points  which 
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appeared  to  be  ascertained  by  the  experiments  re- 
ferred to  in  it. 

The  nerves  are  divided  into  two  classes,  whose 
functions  essentially  differ  ;  those  proceeding  directly 
from  the  brain  and  spinal  marrow,  which  in  the  one 
direction  convey  the  influence  of  the  parts  of  those 
organs  from  which  they  have  their  origin,  and  are 
the  sole  means  of  exciting  the  muscles  of  voluntary 
motion,  and  in  the  other,  impressions  which  influence 
the  sensorium  ;  and  the  ganglionic  nerves,  which, 
while  they,  being  bound  up  with  nerves  of  sen- 
sation, also  convey  impressions  to  the  sensorium,  and 
occasionally  excite  the  muscles  of  involuntary  mo- 
tion, usually  excited  by  stimuli  peculiar  to  them- 
selves, have  for  their  principal  function  one  of  greater 
importance,  and  which  requires  the  combined  in- 
fluence of  the  whole  brain  and  spinal  marrow, —  that 
of  supporting  the  various  processes  of  secretion  and 
assimilation,  —  and  are  consequently  in  the  strictest 
sense  vital  organs. 

Although  the  nervous  power,  therefore,  stands  only 
in  the  relation  of  a  stimulus  to  the  muscular  fibre, 
whether  of  voluntary  or  involuntary  motion,  in  no 
degree  contributing  to  its  power,  which  depends 
on  its  own  mechanism,  it  is  essential  to  the  ex- 
istence of  the  secreting  and  assimilating  powers, 
which  are  immediately  destroyed  by  withdrawing  its 
influence. 

Such  is  the  relation  which  the  nervous  system 
bears  to  what  may  be  termed  the  circumference  of 
the  animal  body,  in  contradistinction  to  the  sensorium, 
which  may  be  justly  regarded  as  its  centre,  to  which 
that  system  bears  a  relation  of  equal  importance  ;  for 
it  may  be  regarded  as  the  means  of  connecting  the 
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organs  of  the  sensorium  with  all  other  parts.  In  its 
power  this  system  is  independent  of  the  sensorium, 
for  we  have  seen  it  capable  of  all  its  functions  after 
the  sensorial  power  is  withdrawn  ;  but  in  all  of  them 
it  is  influenced  by  it,  constantly  in  some,  occasionally 
in  others.  It  therefore  bears  the  same  relation  to  the 
sensorial  organs  which  the  muscles  bear  to  it.  As  the 
muscular  is  independent  of  the  nervous  power,  so  is 
the  nervous  of  the  sensorial  power.  As  the  nervous 
influence  all  the  muscular  functions,  those  of  the 
muscles  of  voluntary  motion  in  all  their  functions, 
those  of  the  muscles  of  involuntary  motion  occa- 
sionally; so  the  sensorial  influence  all  the  nervous 
functions,  those  of  the  cerebral  and  spinal  nerves  in  all 
their  functions,  those  of  the  ganglionic  nerves  oc- 
casionally. Thus  all  the  functions  of  the  nervous  and 
muscular  systems,  by  which  we  are  connected  with 
the  world  that  surrounds  us,  are  constantly  subjected 
to  the  sensorial  power  ;  while  the  functions  on  which 
our  life  depends,  with  the  exception  of  respiration, 
are  only  occasionally  so,  and  under  circumstances  in 
which  the  will  has  no  control.  With  this  exception, 
the  latter  are  all  functions  of  the  nervous  and  mus- 
cular powers  alone.  To  respiration  the  sensorial 
power  also  is  necessary,  and  therefore  the  nervous 
and  muscular  powers  never  long  survive  the  loss  of 
the  sensorial  power. 

The  nervous  power,  which  connects  all  the  other 
powers  of  the  animal  body,  effects  so  many  changes 
in  it,  and  has  so  large  a  share  in  connecting  it  with 
the  world  around  it,  cannot,  strictly  speaking,  be  re- 
garded as  one  of  the  vital  powers  of  that  body,  but  as 
an  agent  employed  by  those  powers  ;  because  it  has 
been  proved  by  direct  experiment  that  it  is  capable 
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of  existing  independently  of  the  mechanism  of  the 
part  in  which  it  resides,  and  therefore  is  not  peculiar 
to  that  mechanism  ;  and,  by  the  same  means,  that  all 
its  functions  may  be  performed  by  voltaic  electricity, 
made  to  operate  in  the  same  circumstances  in  which 
the  nervous  power  operates. 

The  experiments  referred  to  in  the  foregoing  paper 
suggested  its  use  in  those  diseases  which  arise  either 
from  a  partial  or  general  failure  of  the  nervous  power ; 
and  the  success  which  has  attended  its  employment 
has  afforded  another  proof  of  its  capability  of  the 
functions  of  that  power.  The  diseases  in  which  it 
has  been  chiefly  employed  are  habitual  asthma,  the 
various  forms  of  indigestion,  affections  of  the  spinal 
marrow,  and  general  nervous  debility.  An  account 
of  its  effects  in  the  first  of  these  diseases  was  laid 
before  the  Society,  and  published  in  the  Philosophical 
Transactions  of  18 17.  An  account  of  its  effects  in 
the  others  is  published  in  the  third  edition  of  my 
treatise  on  the  Vital  Functions. 
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reflections  of  the  Surgeon  and  in  his  arrangement  and  de- 
scriptions he  has  pursued  that  plan  the  best  calculated  to 
assist  the  Student.  He  (the  Student)  is  first  instructed  how 
to  maJce  his  incisions  and  reflect  the  different  layers  ;  the 
anatomy  of  each  layer  and  of  each  organ  is  described  as  he 
approaches  it ;  and  tables  and  plans  are  introduced,  con- 
veying, at  a  glance,  the  chieffeatures  of  the  different  regions 
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CHEMI8TR r—MA TERIA  MEDICA-^TOXICOL OGY. 


MR.  BRANDE. 


MR.  DONOVAN. 


DR.  KANE. 


DR.  REES. 


SIR  W.  AINSLIE. 


DR.  CHRISTISON. 


ED,  PHARMACOPCEIA. 


DR.  PEREIRA. 


C})emi£Strp  ani  (general  ^titntu 

A  Dictionary  of  Science,  Literature, 

and  Art. 

Comprising  the  History,  Description,  and  Scientific 
Principles  of  every  Branch  of  Human  Knowledfje ; 
with  the  Derivation  and  Definition  of  all  the  Terms  in 
general  Use.  Edited  by  W.  T.  Brande,  F.Il.S.L.  &E. 
assisted  by  Joseph  Cauvin,  Esq.  The  various  De- 
partments are  by  gentlemen  of  eminence  in  each  In 
one  thick  volume  8vo.  pp.  1352,  60s.  cloth . .  Lond.  1842 

A  Treatise  on  Chemistry. 

By  Michael  Donovan,  M.R.I. A.  4th  Edition.  1  vol. 
fcp.  Svo.  Vignette  Title,  pp.  420,  6s»  cloth  . .  Lond.  1839 

Elements  of  Chemistry ; 

Including  the  most  recent  Discoveries  attd  Applications 
of  the  Science  to  Medicine  and  Pharmacy,  and  to  the 
Arts.  By  R.  Kane,  M.D.  M.K.S.L.  1  very  thick  vol. 
Svo.  pp.  1224,  with  236  Woodcuts,  24s.  cloth  .  Dub.  1841 

A  Treatise  on  the  Analysis  of  the 

Blood  and  Urine,  in  Health  and  Disease ;  with  Direc- 
tions for  the  Analysis  of  Urinary  Calculi.  By 
G.  O.  Rees,  M.D.  Intended  as  an  Introduction  to 
Animal  Analysis.  Svo.  pp.  148, 5s. 6d.  boards,  Lond.1836 

The  Analysis  of  Inorganic  Bodies. 

From  J.  J.  Berzelius.  By  G.  O.  Rees,  M.D.  12mo. 
pp.  172,  5s.  boards  London,  1833 


iMaten'a  ileftira,  f  ftarmarp,  $c 

Materia  Indica : 

An  Account  of  those  Articles  which  are  employed  by  the 
Hindoos,  and  other  Eastern  Nations,  in  their  Medicine, 
Arts,  and  Agriculture,  &c.  &c.  By  Sir  Whitelaw 
AiNSLiE,  M  D.  M.R.A.S.  2  vols.  Svo.  pp.  1322,  ±2. 
boards  London,  1826 


A  Dispensatory  ; 


Or,  Commentary  on  the  Pharmacopoeias  of  Great  Britain  : 
comprisingthe  Natural  History,Description,Chemistry, 
Pharmacy,  Actions,  Uses,  and  Doses  of  the  Articles  of 
the  Materia  Medica.  By  Robert  Christison,  M.D. 
F.R.S.E.  Professor  of  Materia  Medica  in  the  University 
of  Edinburgh,  Vice  President  of  the  College  of  Physi- 
cians, &c.  &c.    Svo.  pp.  1030,  18s.  cloth  ..  Edinb.  1842 


Treatise  on  Poisons, 


In  relation  to  Medical  Jurisprudence,  Physiology,  and 
the  Practice  of  Physic.  By  R.  Christison,  M.D. 
F.R.S.E.  Prof,  of  Materia  Medica  in  the  University  of 
Edinburgh,  &c.  3d  Edition,  improved,  Svo.  pp.  900, 
ISs.  boards  Edinburgh,  1836 

This  edition  contains  many  new  illustrations  of  the 
principles  formerly  advanced  regarding  the  physiology, 
symjitoms,  and  pathology  of  poisoning,  improves  in  many 
respects  several  processes  of  analysis,  and  introduces  a  few 
subjects  altogether  new. 

Edinburgh  Pharmacopoeia. 

The  Pharmacopoeia  of  the  Royal  College  of  Physicians  of 
Edinburgh.  New  Edition  (Oct.  6,  1841 ),  ISmo.  pp.  248, 
5s.  cloth   Edinburgh,  1841 

The  Elements  of  Materia  Medica. 

By  Dr.  Pereira.  The  Second  Edition,  revised  and 
extended,  2  vols.  Svo.  50s.  cloth.   {Vide  page  1.) 


J 


MESSRS.  LONGMAN  AND  CO.'S 


MATERIA  MEDICA— BOTANY. 


DR.  A.  T.  THOMSON. 


MR.  HENSLOW. 


SIR  W.J.  HOOKER. 


Elements  of  Materia  Medica  and 

Therapeutics ; 

Including  the  recent  Discoveries  and  Analysis  of  Medi- 
cines. By  A.  Todd  Thomson,  M.D,  F.L.S.  &c.  Pro- 
fessor of  Matei-ia  Medica,  &c.  in  the  London  University 
College.   2d  Edition,  1  vol.  8vo.  pp.  1098,  21s.  boards. 

London, 1835 

The  Author  has  collected,  in  one  point  of  view,  all  the 
discoveries  with  which  modern  chemistry  has  enriched 
Materia  Medica,  and  those  practical  facts  which  clinical 
medicine  has  furnished,  for  elucidating  the  doctrine  of 
Therapeutics.  He  has  availed  himself  of  the  labours 
of  Continental  chemists  and  medical  writers,  as  well  as 
those  of  our  own  country  and  America.  He  has  endea- 
voured to  trace  the  nature  and  the  phenomena  of  Morbid 
action,  and  to  ascertain  the  influence  exerted  by  Remedial 
agents  in  removing  it. 

London  Dispensatory;  containing 

Translations  of  the  Pharmacopceias,  &c.  &c. 

1.  Elements  of  Pharmacy ; 

2.  Botanical  Description,  Natural  History,  and  Analysis 

of  the  Substances  of  the  Materia  Medica  ; 

3.  Pharmaceutical  Preparations  and  Compositions  of  the 

Pharmacopoeias  of  London,  Edinburgh,  &  Dublin. 
Forming  a  Practical  Synopsis  of  Materia  Medica,  Phar- 
macy, and  Therapeutics  :  with  Tables  and  Woodcuts. 
By  Dr.  A.  T.  Thomson.   9th  Edition,  uniform  with 
the  New  Pharmacopoeia,  8vo.  pp.  1180,  21s.  cloth. 

London,  1837 

Conspectus  of  the  Pharmacopoeias  ; 

13th  Edition,  thoroughly  revised  and  greatly  improved, 
containing  the  alterations  and  additions  of  the  last 
London  Pharmacopoeia  and  the  New  French  and  Ame- 
rican Remedies.  By  Dr.  A.  T.  Thomson.  18mo. 
pp.  214,  5s.  6d.  cloth ;  roan  tuck,  as  a  pocket-book,  gilt, 
6s.  6d  London,  1841 

In  this  manual  is  compressed  the  most  useful  part  of  the 
information  which  is  obtained  from  larger  works;  and,  by 
affording  a  facility  of  re- examination,  keeps  in  view  reme- 
dies not  constantly  nor  generally  employed. 


The  Principles  of  Descriptive  and 

Physiological  Botany. 

By  J.  S.  Henslow,  M.A.  F.L.S.  &c.   1  vol.  fop.  8vo. 

with  Vignette  Title,  and  nearly  70  Woodcuts,  pp.  330, 
6s.  cloth  London,  1835 


The  British  Flora  ; 


Comprising  the  Flowering  Plants  and  the  Ferns.  By  Sir 
W.  J.  Hooker,  K.H.  LL.D.  8vo.  4th  Edition,  with 
Plates,  containing  82  Figures,  illustrative  of  the  Grasses 
and  Umbelliferous  Plants,  12s. ;  coloured,  I6s.  cloth. 

London, 1838 

In  this  edition  all  the  newly  discovered  Species  are 
introduced.  The  Linncean  arrangement  is  followed  in  the 
body  of  the  work;  but  in  the  Appendix  are  given  the 
Characters  of  all  the  Natural  Orders,  with  a  List  of  the 
Genera,  referring  to  the  pages  where  they  are  described. 

Compendium  of  the  English  Flora. 

2d  Edition,  with  Additions  and  Corrections.    By  Sir 
W.  J.  Hooker.  12mo.  pp.  238, 7s.  6d.  cloth  .  Lond.  1836 


The  Same  in  Latin. 

5th  Edition,  12mo.  pp.  220,  7s.  6d.  boards  . .  London,  1828 
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DR.  LINDLEY. 


MR.  LOUDON. 


SIR  J.  E.SMITH. 


Flora  Medica 


A  Botanical  Account  of  all  the  most  remarkable  Plants 
used  in  Medicine.  By  John  Lindley,  Ph.  D.  F.R.S. 
L.S.  &c.  Professor  of  Botany  in  the  London  University 

College,  &c.   8vo.  pp.  672,  18s.  cloth  London,  1838 

Few  persons  engaged  in  teaching  Medical  Botany  have 
not  experienced  great  inconvenience  from  the  want  of  some 
worJc  in  which  correct  systematical  descriptions  of  medi- 
cinal plants  might  be  found,  and  cheap  enough  to  be  used 
as  a  class-book.  The  necessity  that  Students  should  have 
access  to  a  botanical  account  of  this  nature  became  so 
urgent  as  to  induce  the  appearance  of  the  above  volume. 

School  Botany ; 

Or,  an  Explanation  of  the  Characters  and  Ditferences  of 
the  Principal  Natural  Classes  and  Orders  of  Plants, 
belong-ing-  to  the  Flora  of  Europe,  in  the  Botanical 
Classification  of  De  Candolle.  By  Dr.  Lindley. 
1  vol.  fcp.  8vo.  with  upwards  of  One  Hundred  and 
Sixty  Woodcuts,  pp.  226,  6s.  cloth  London,  1839 

An  Introduction  to  Botany. 

3d  Edition,  with  Corrections  and  considerable  Additions. 
By  Dr.  Lindley.  1  large  vol.  8vo.  with  numerous 
Plates  and  Woodcuts,  pp.  606,  18s.  cloth,  London,  1839 

The  Author  has  followed  very  nearly  the  method  recom- 
mended by  De  Candolle.  He  has  adopted  four  great  divi- 
sions, under  therespective  heads  of  Organography ,  Vegetable 
Physiology,  Glossology ,  and  Phytography .  The  present  edi- 
tion has  received  a  great  accession  of  new  matter,  especially 
in  what  relates  to  Vegetable  Anatomy  and  Physiology. 

A  Natural  System  of  Botany ; 

A  Systematic  View  of  the  Organization,  Natural  Affini- 
ties, and  Geographical  Distribution  of  the  whole 
Vegetable  Kingdom :  together  with  the  Uses  of  the 
most  important  Species  in  Medicine,  &c.  By  Dr. 
Lindley.  2d  Edit,  with  Additions,  and  a  complete 
List  of  Genera,  with  their  Synonyms,  8vo.  pp.  552,  18s. 
cloth   London,  1836 

A  Synopsis  of  the  British  Flora, 

Arranged  according  to  the  Natural  Orders ;  containing' 
Vasculares,  or  Flowering  Plants.  The  3d  Edition,  with 
numerous  Additions,  Corrections,  and  Improvements. 
By  John  Lindley,  Ph.D.  F.R.S.,  &c.  1  vol.  fcp.  8vo. 
pp.  390,  10s.  6d.  cloth   London,  1841 

Encyclopaedia  of  Plants  ; 

Comprising  the  Description,  Specific  Character,  Culture, 
History,  Application  in  the  Arts,  and  every  other  de- 
sirable particular,  respecting  all  the  Plants  Indigenous 
to,  Cultivated  in,  or  Introduced  into,  Britain.  Edited 
by  J.  C.  Loudon.  F.L.S.  H.S.  &c.  :  the  Specific  Cha- 
racters by  Prof.  Lindley;  the  Drawings  by  J.  D.  C. 
SowERBY,  F.L.S.;andtheEngravingsbyR.BRANSTON. 
2d  Edition,  corrected,  with  nearly  10,000  Engravings  on 
Wood,  and  with  a  Supplement.  8vo.  pp.  1354,  73s.  6d. 
cloth   London,  1841 

An  Introduction  to  the  Study  of 

Botany. 

By  Sir  J.  E.  Smith,  late  President  of  the  Linnaean 
Society.  7th  Edition,  corrected,  in  which  the  object  of 
Smith's  "Grammar  of  Botany"  is  combined  with  that 
of  the  "  Introduction."  By  Sir  W.  J.  Hooker, 
K.H.  LL.D.  &c.  1  vol.  8vo.  with  36  Steel  Plates,  pp.  522, 
16s. ;  with  col'd  plates,  £2.  12s.  6d.  cloth  . .  Lond.  1833 


The  English  Flora. 


By  Sir  J.  E.  Smith,  M.D.  F.R.S.  Late  President  of  the 
Linnaian  Society.  6  vols.  8vo.  pp.  2660,  ^3. 12s.  boards. 

London,  1828  to  1833 
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DRS.  BRIGHT  X 
ADDISON. 


DR.  COPLAND. 


DR.  HOLLAND. 


DR.  MASON  GOOD. 


DR.  HOOPER. 


DR.  M'CORMAC. 


Elements  of  the  Practice  of  Medicine. 

By  Rich.  Bright,  M.D.  F.R.S.,  and  Thomas  Addison, 
M.D.  Lecturers  at  Guy's  Hospital.  Parts  1  to  3,  form- 
ing the  Vol.  I.  8vo.  pp.  624,  16s,  6d.  cloth  . .  Lond.  1839 

This  volume  includes  the  whole  necessary  to  be  said  on 
Fever  and  the  Phlegmasije  :  it  may  be  considered  as 
forming  in  itself  nearly  a  complete  work. 

Dictionary  of  Practical  Medicine ; 

A  Library  of  Pathology,  and  a  Digest  of  Medical  Litera- 
ture. Comprising  —  General  Pathology  ;  a  Classifica- 
tion of  Diseases  according  to  Pathological  Principles ; 
a  Bibliography,  with  References  ;  an  Appendix  of 
Formulae ;  a  Pathological  Classification  of  Diseases,  &c. 
By  James  Copland,  M.D.  F.R.S.,  Fellow  of  the  Royal 
College  of  Physicians,  &c.  &c. 
Parts  1  to  7 — Abdomen  to  Kidneys,  pp.  1698. 
Parts  1  to  4,  9s.  each  ;  Parts  5  to  7,  4s.  6d.  each  .  London,  v.  d. 

***  Part  VIII.  will  shortly  be  published. 
This  work  contains  the  opinions  and  practice  of  the  most 
experienced  writers,  British  and  Foreign,  digested  and 
wrought  up  with  the  results  of  the  Author's  experience. 
Each  article  is  methodically  divided  and  headed;  and  to 
each  a  copious  Bibliography,  with  references,  is  added. 

Medical  Notes  and  Reflections. 

By  Henry  Holland,  M.D.  F.R.S.  &c.,  Physician  Ex- 
traordinary to  the  Queen,  and  Physician  in  Ordinary  to 
H.R.H.  Prince  Albert.  2d  Edit.  Svo.  pp.  654, 18s.  cloth. 

London, 1840 

Dr.  M.  Good's  Study  of  Medicine. 

Improved  from  the  Author's  MSS.  and  by  reference  to 
the  latest  advances  in  Physiology,  Pathology,  and 
Practice,  by  Samuel  Cooper,  Professor  of  Surgery 
in  the  London  University  College,  &c.  &c.  4th  Edit. 
4  thick  vols.  8vo.  pp.  2528,  £Z.  3s.  boards. .  Lond.  1834 

This  work  (considered  by  theMedicdlGazeXXe  without 
a  rival  in  medical  literature^' )  unites  the  different  branches 
of  medical  science,  whichhave  hitherto  been  mostly  treated  of 
separately ,  into  a  general  system,  so  that  the  whole  may  be 
contemjjlated  under  a  single  view.    These  branches  are:  — 

1.  Physiology.  |     3.  Nosology. 

2.  Pathology.  1     4.  Therapeutics. 

In  this  edition  much  new  and  interesting  matter  has 
been  inserted,  principally  in  the  form  of  notes.  The  in- 
corporations are  so  marked  that  the  reader  will  at  once 
perceive  for  which  the  Editor  alone  is  responsible. 

A  Medical  Dictionary ; 

Containing  an  Explanation  of  the  Terms  in 


Anatomy, 

Botany, 

Chemistry, 


Materia  Medica, 

Midwifery, 

Pharmacy, 


Physiology, 
Practice  of  Physic, 
Surgery, 


And  the  various  branches  of  Natural  Philosophy  con- 
nected with  Medicine  :  compiled  from  the  best  Authors. 
By  the  late  Dr.  Hooper.  7th  Edition,  revised  and  en- 
larged, by  Klein  Grant,  M.D.  &c.  Lecturer  on  Thera- 
peutics.   1  vol.  8vo.  pp.  1416,  30s.  cloth. .  London,  1839 


Methodus  M  edendi ; 


Or,  the  Description  and  Treatment  of  the  principal  Dis- 
eases incident  to  the  Human  Frame.  By  H.  M'Cormac, 
M.D.  Consulting  Physician  to  the  Belfast  Hospital ;  and 
Professor  of  the  Theory  and  Practice  of  Medicine  in  the 
Royal  Belfast  Institution.   8vo.  pp.  582,  16s.  boards.  i 

^  Belfast,  1842  ^ 
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DR.  CHRISTISON. 


DR.  BLACK. 


DR.  BULL. 


MR.  CHAVASSE. 


MR,  J.  P.  CLARK. 


MR.  FRANKUM. 


DR.  MACAULAY. 


MtWim—f^  vtmiu 

Elements  of  Medical  Jurisprudence. 

By  Dr.  T.  R.  Beck,  and  Dr.  J.  R.  Beck,  of  New  York. 
7th  Edition,  brought  down  to  the  present  Time,  with 
the  Notes  of  Dr.  Dunlop  and  Dr.  Darwall,  8vo.  pp.  1158, 
21s.  cloth   London,  1842 

The  present  edition  is  reprinted  from  the  latest  {sixth) 
issued  in  America,  with  various  MS.  additions  communi- 
cated directly  to  the  Publishers  by  the  Authors. 

A  Treatise  on  Poisons,  in  relation 

to  Medical  Jurisprudence,  &c. 
By  R.  Christison,  M.D.  &c.   {See  pa^e  3.) 


A  Manual  on  the  Bowels, 

And  the  Treatment  of  their  principal  Disorders  from 
Infancy  to  Old  A^e.  By  James  Black,  M.D.  12mo. 
pp.  252,  5s.  6d.  boards  London,  1840 

Hints  to  Mothers  on  Pregnancy 

and  the  Lying-in  Room. 

By  Thomas  Bull,  M.D.  Physician -Accoucheur  to  the 
Finsbury  Midwifery  Institution,  &c.  3d  Edition, 
enlarged,  pp.  336,  7s.  cloth  London,  1841 

Maternal  Management  of  Children, 

in  Health  and  Disease.  By  Dr.  Bull.  Foolscap 
8vo.  pp.  322,  7s.  cloth  London,  1840 

Advice  to  Mothers, 

On  the  Management  of  their  Offspring  during  the  periods 
of  Infancy,  Childhood,  and  Youth ;  Advice  to  Young 
Wives  on  the  Management  of  themselves  during  the 
periods  of  Pregnancy  and  Lactation.  By  Pye  Henry 
Chavasse,  Member  of  the  Royal  College  of  Surgeons, 
London.  2d  Edit,  considerably  enlarged  and  improved, 
fcp.  8vo.  pp.  140,  5s.  cloth    Birmingham,  1842 

A  Practical  and  Familiar  Treatise 

on  the  Teeth  and  Dentism. 
By  J.  Paterson  Clark,  M.A.  Dentist.   Square  12mo. 
pp.  264,  5s.  cloth  London,  1839 

A  Practical  Treatise  on  Teething 

to  the  End  of  Second  Dentition.  By  J.  P.Clark.  Post 
8vo.  2s.  6d.  boards  London,  1839 

Discourse  on   the  Enlarged  and 

Pendulous  Abdomen ; 

Showing  it  to  be  a  Visceral  Affection,  attended  with  im- 
portant consequences  in  the  Human  Economy :  with 
cursory  Observations  on  Diet,  Exercise,  and  the  general 
Management  of  Health,  for  the  use  of  the  Dyspeptic. 
By  Richard  Frankum,  Esq.  Surgeon.  The  Second 
Edition,  augmented  with  a  Dissertation  on  Gout,  sug- 
gesting New  Physiological  Views  as  to  its  Cause,  Pre- 
vention, and  the  best  course  of  Treatment.  Fcp.  8vo. 
pp.  126,  5s.  cloth  London,  1842 

Dictionary  of  Medicine. 

For  Popular  Use.  By  Alex.  Macaulay,  M.D.  7th 
Edition,  8vo.  pp.  630,  14s.  cloth  Edinburgh,  1S38 

The  intention  of  this  work  is  not  to  make  a  man  his  own 
physician,  but  to  give  such  a  plain  and  intelligible  account 
of  diseases  and  their  treatment,  as  may  convey  information 
to  the  general  reader. 
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V. 


A  Treatise  on  the  Nature  and  Cure 

of  those  Diseases,  either  Acute  or  Chronic, 
which  precede  Change  of  Structure; 

With  a  View  to  the  Preservation  of  Health,  and  particu- 
larly the  Prevention  of  Organic  Diseases.  By  A.  P. 
Wilson  Philip,  M.D.  F.R.S.  L.  &  E.  8vo.  pp.  432, 
12s.  boards   London,  1830 


The  Medical  Guide, 


For  the  use  of  the  Clergy,  Heads  of  Families,  Seminaries, 
and  Junior  Practitioners  in  Medicine ;  comprising  a 
complete  Modern  Dispensatory  and  a  Practical  Treatise 
on  the  Distinguishing  Symptoms,  Causes,  Prevention, 
Cure,  and  Palliation,  of  the  Diseases  incident  to  the 
Hmnan  Frame.  By  R.  Reece,  M.D.  late  Fellow  of  the 
Royal  Surgeons  of  London,  &c.  16th  Edition,  Bvo. 
pp.  600,  12s.  boards  London,  1840 

The  Domestic  Management  of  the 

Sick  Room,  necessary,  in  Aid  of  Medical 
Treatment,  for  the  Cure  of  Diseases. 

By  A.  Todd  Thomson,  M.D.  F.L.S.  &c.   1  vol.  post  8vo. 
pp.  518, 10s.  6d.  cloth   London,  1841 


Principles  of  Midwifery  ; 

Including  the  Diseases  of  Women  &  Children. 

By  John  Burns,  M.D.,  Regius  Prof,  of  Surgery,  Glasgow. 

8vo.  pp.  870,  16s.  boards  London,  1837 

The  emendations  in  this  (the  ^th)  edition  are  numerous, 
and  the  additions  extend  to  nearly  fifty  pages. 

Oathnes  of  the  principal  Diseases 

of  Females.   For  the  use  of  Students.   By  Fleetvs^ood 
Churchill,  M.D.  8vo.  pp.  410, 10s.  6d.  bds.  Dub.1838 

Observations  on  the  Diseases  inci- 
dent to  Pregnancy  and  Childbed. 

By  F.  Churchill,  M.D.   8vo.  pp.  474, 12s.  cl.  Dub.  1840 

Researches  on  Operative  Midwifery. 

With  Plates.     By  F.  Churchill,  M.D.   Svo.pp.  374, 
14s.  cloth  Dublin,  1841 

Practical  Treatise  on  Midwifery  ; 

The  Result  of  16,654  Births  in  the  Dublin  Lying-in  Hos- 
pital, during  Seven  Years,  from  November  1826.  By 
R.  Collins,  M.D.  late  Master  of  the  Hospital.  8vo. 
pp.  540,  12s.  6d.  boards  Dublin,  1835 

Outlines  of  Midwifery ; 

Developing  its  Principles  and  Practice.  Intended  as  a 
Text-Book  for  Students,  and  a  Book  of  Reference  for 
Junior  Practitioners.  By  J.  T.  Conquest,  M.D.  F.L.S. 
6th Edit.revised, Plates,  12mo.pp.256,7s.6d.cl.  Lond.  1837 

Observations  on  the   Diseases  of 

Females.  Illustrated  by  Plates.  By  Sir  C.  M.  Clarke, 
Bart.  M.D.  F.R.S.  3d  Edition,  2  vols,  royal  8vo. 
pp.  640,  36s.  boards   London,  1831 

Pract.  Compendium  of  Midwifery. 

A  Course  of  Lectures  on  Midwifery,  and  on  the  Diseases 
of  Women  and  Children,  delivered  in  St.  Bartholo- 
mew's Hospital  by  the  late  Dr.  Gooch.  Prepared 
for  publication  by  Geo.  Skinner,  M.R.S.L.  Pp.  370, 
7s.  boards  London,  1831 
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SIR  B.  C.  BRODIE. 


DR.  LAYCOCK. 


MR.  TRAVERS. 


MR.  SWAN. 


DR.  HULL. 


DR.  HUNTER. 


Practical  Observations  on  various 

Subjects  relating  to  Midwifery. 

By  J.  Hamilton,  M.D.  F.R.S.E.,  late  Professor  of  Mid- 
wifery, &c.  in  the  Edinburgh.  University.  2d  Edition, 
revised  and  enlarged,  with  17  Engraving-s,  pp.  434, 
12s.  boards  Edinburgh,  1840 

Facts  &  Cases  in  Obstetric  Medicine. 

With  Observations  on  the  most  important  Diseases  inci- 
dental to  Females.  By  J.  Jngleby,  M.R.C.S., 
Lecturer  on  Midwifery,  Birmingham.  8vo.  pp.  304, 
9s.  boards  London,  1836 

The  Dublin  Practice  of  Midwifery. 

By  Prof.  Maunsell.  12mo.  pp.  252,  5s.  boards,  Lond.1834 

Practical  Treatise  on  the  Manage- 
ment and  Diseases  of  Children. 

By  H.  Maunsell,  M.D.  &c.  and  R.  T.Evanson,  M.D. 
4th  Edit,  revised,  8vo.  pp.  582,  12s.  6d.  cloth. .  Dub.1842 


Lectures  illustrative  of  certain  Local 

Nervous  Affections.  By  Sir  B.  c.  Brodie.  8vo. 
pp.  92,  4s.  boards  London,  1837 

A  Treatise  on  the  Nervous  Diseases 

of  W  omen ; 

Comprising  an  Inquiry  into  the  Nature,  Causes,  and 
Treatment  of  Spinal  and  Hysterical  Disorders.  By 
Thomas  Laycock,  M.D.  Member  of  the  Royal  College 
of  Surgeons  in  London.  8vo.  pp.  388,  10s.  6d.  cloth. 

^  London,  1840 

uiry  concerning  that  disturbed 

State  of  the  Vital  Functions  usually  denomi- 
nated Constitutional  Irritation. 

By  B.  Travers,  F.R.S.  Surgeon  Extraordinary  to  Her 
Majesty.   2d  Edit,  revised,  8vo.  pp.  454,  14s.  boards. 

London, 1827 

A    Further    Inquiry  concerning 

Constitutional  Imtation,  and  tlie  Pathology 
of  the  Nervous  System.  By  b.  Travers,  f.r.s. 
&c.   8vo.  pp.  444,  14s.  boards  London,  1827 

Treatise  on  Diseases  and  Injuries 

of  the  Nerves.  By  J.  Swan.  Svo.  with  Plates, 
pp.  364,  14s.  boards  London,  1836 
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Cursory  Notes  on  the  Morbid  Eye. 

By  Robert  Hull,  Physician  to  the  Norfolk  and  Norwich 
Hospital,  &c.   8vo.  pp.  270,  8s.  cloth  London,  1840 

On  the  Influence  of  Artificial  Light 

in  causing  impaired  Vision ; 

And  on  some  Methods  of  Preventing  or  Lessening  its 
Injurious  Action  on  the  Eye.  By  Jas.  HUxVter,  M.D. 
Surgeon  to  the  Edinburgh  Eye  Dispensary.  8vo .  pp.  ]  02, 
3s.  6d.  boards  Edinburgh,  1840 
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Pract.Treatise  on  Diseases  of  theEye. 

By  W.Mackenzie,  M.D.  Surp^eon  Oculist  to  the  Queen 
for  Scotland,  &c.  3d  Edition,  corrected  and  enlarged, 
with  an  Introduction,  explanatory  of  a  Horizontal 
Section  of  the  Eye,  by  T.  Wharton  Jones,  Surgeon; 
and  an  Appendix  on  the  Cure  of  Strabismus,  by 
Surgical  Operation  {which  may  be  had  separately, 
pp.  30,  Is.  sewed).  8vo.  with  above  100  Woodcuts,  and 
Copperplate,  pp.  958,  25s.  cloth  London,  1840 

The  Physiology  of  Vision. 

By  W.'Mackenzie,  M.D.  &c.  1  vol.  8vo.  pp.  308, 10s.  6d. 
cloth  London,  184:1 

Treatise  on  the  Diseases  of  the  Eye 

and  its  Appendages. 
By  R.  MiDDLEMORE,  M.R.C.S.,  of  Birming-ham.  3  vols. 
8vo.  pp.  1776,  35s.  cloth   London,  1835 


DR.  ALOIS.         An  Introduction  to  Hospital  Prac- 
tice in  various  Complaints  ; 

With  Remarks  on  their  Pathology  and  Treatment.  By 
C.  J.  B.  Alois,  M.D.  Trin.  Coll.  Camb.  &c.  8vo. 
pp.  166,  5s.  6d.  boards  London,  1835 

DR.ANNESLEY.       Rcscarchcs  into  the  Causes,  Nature, 

and  Treatment  of  the  more  prevalent  Diseases 
of  India,  and  of  Warm  Climates  j^enerally. 
By  J.  Annesley,  F.R.S.  F.S.A.late  Pres.  of  the  Medical 
Board,  Madras.  2d  Edit.  8vo.  pp.  620, 12s.  cl.  Lond,  1841 

A  few  copies  of  the  First  Edition  are  left.  2  Thick 
vols,  imperial  4to.  with  numerous  splendid  coloured 
Plates  of  Morbid  Structures,  pp.  1430,  £14.  lis.  boards. 

London,  1828 

MR.  BAcoT.        Treatise  on  Sypliilis, 

In  which  the  History,  Symptoms,  and  Treatment  of  every 
form  are  fully  considered.  By  John  Bacot,  Surgreon 
to  the  St.  George's  Dispensary,  &c.   8vo.  pp.  286,  9s. 

London, 1829 

DR.  BATEMAN.       A  Practical  Synopsis  of  Cutaneous 

Diseases,  according-  to  the  arrangement  of  Dr.  Willan; 
exhibiting  a  concise  View  of  the  Diagnostic  Symptoms 
and  the  Method  of  Treatment.  By  T.  Bateman,  M.D. 
8th  Edit,  edited  by  Dr.  A.  T.  Thomson.  8vo.  po.  422,  15s. 

London, 1836 

DR.  BELLINCHAM.    I  A  Tabular  View  of  the  Signs  fur- 
nished by  Ausculiation  and  Percussion; 

And  of  their  Application  to  the  Diagnosis  of  Diseases  of 
the  Lungs.  ByO'B.BELLiNGHAM,M.D.M.R.C.S.L&c. 
2d  Edit. enlarged andimproved,onfoliosheet,2?.Dub.l841 

A  Tabular  View  of  the  Signs  fur- 
nished by  Auscultation  and  Percussion, 

And  of  tiieir  Application  to  the  Diagnosis  of  Disease  of 
the  Heart.  By  O'B.  Bellingham,  M  D.  M.R.C.S.L 
&c.  &c.   On  a  folio  sheet,  2s  Dublin,  1842 

MR.BODiNGTON.      Au  Essay  on  the  Treatment  and 

Cure  of  Puhnonary  Consumption,  on  Prin- 
ciples Natural,  Rational,  and  Successful : 

With  Suggestions  for  an  improved  Plan  of  Treament  of 
the  Disease  amongst  the  Lower  Classes  of  Society  ;  and 
a  Relation  of  several  successive  Cases  restored  from  the 
Last  Stage  of  Consumption  to  a  good  State  of  Health. 
By  G.  BoDiNGTON,  Surgeon.   12mo.  pp.  70, 3s.  boards. 

London, 1840 
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DR.  CHRISTISON. 


MR.  COULSON. 


DR.  T.  DAVIES. 


DR.  KITTOE. 


DR.  KRAMER. 


Reports  of  Medical  Cases : 

Selected  with  a  view  of  illustrating'  the  Symptoms  and 
Cure  of  Diseases  by  a  reference  to  Morbid  Anatomy. 
By  Richard  Bright,  M.D.  F.R.S.,  Physician  Extra- 
ordinary to  Her  Majesty,  &c.   4to  London,  1831-35 

Vol.  I.  Dropsy,  Inflammation  of  the  Lung-s,  Phthisis,  and  Fever, 

with  16  col'd  Plates,  pp.  248,  .^4.  4s.  boards. 
Vol.  II.  Of  the  Brain  and  Nervous  System ;  38  coloured  Plates, 
pp.  318,  ^£9.  9s. 

Pathological  and  Surgical  Observa- 
tions on  Diseases  of  the  Joints. 

By  Sir  Benjamin  C.  Brodie,  Bart.  F.R.S.  Serjeant 
Surgeon  to  Her  Majesty.  4th  Edition,  with  alterations 
and  additions,  10s.' 6d  London,  1836 

Lectures  on  Diseases  of  the  Urinary 

Organs.     By  Sir  B.  C.  Brodie.   The  Third  Edition, 
enlarged  and  improved,  Svo.  pp.  388, 12s.  cl.  Lond,  1842 

A  Treatise  on  the  Causes  and  Con- 
sequences of  Habitual  Constipation. 

By  John  Burne,  M.D.  Fellow  of  the  Royal  Colleg-e  of 
Physicians,  Physician  to  the  Westminster  Hospital. 
Svo.  pp.  274,  7s.  6d.  cloth  London,  1840 

Clinical  Lectures  on  Venereal  Dis- 
eases.   By  Richard  Carmichael,M.R.I.A.&c.&c.&c. 

Reported  by  Samuel  Gordon,  A.M.  Illustrated  by 
coloured  Engravings  of  the  different  forms  of  Eruption. 
Svo.  pp.  232,  7s.  6d.  cloth  Dublin,  1842 

On  Granular  Degeneration  of  the 

Kidneys,  and  its  Connection  with  Dropsy,  Inflammation, 
and  other  Diseases.  By  Dr.  Christison.  8vo.  pp.  318, 
8s.  boards  London,  1838 

On  Diseases  of  the  Hip- Joint :  with 

Observations  on  Affections  of  the  Joints  in  the  Puerperal 
State.  By  William  Coulson,  Surgeon  to  the  Mag- 
dalen Hospital,  &c.  2d  Edition,  with  Additions  and 
Alterations,  Svo.  Plates,  pp.  228,  7s.bds.  London,  1840 

On  Diseases  of  the  Bladder  and  the 

Prostate  Gland.   3d  Edition,  much  enlarged,  with  Plates, 

Svo.  pp.  302,  7s.  cloth  London,  1842 

This  Edition  has  been  carefully  revised  in  all  its  parts, 
and  much  valuable  matter  has  been  added  to  the  chapters  on 
Urine,  onStone,  and  on  the  Affections  oftheProstate  Gland. 

Lectures  on  the  Diseases  of  the 

Lungs  and  Heart, 
Delivered    at   the   London  Hospital,   by  Thomas 
Davies,  M.R.C.P.  &c.  &c.   Svo.  pp.  828,  12s.  boards. 

London, 1835 

Consumption,  the  New  Cure  ; 

Asthma,  the  New  Remedy : 

In  which  is  demonstated  the  Fallacy  of  the  Present  Method 
of  treating  Diseases  of  the  Chest  by  the  Lancet,  Purga- 
tives, and  Mercury ;  with  a  New  Mode  of  Cure,  applicable 
also  to  Disorders  of  the  Digestive  Organs  and  other 
complaints.  By  W.  Hamilton  Kittoe,  M.D.  Author 
of  "  The  Pocket-book  of  Practical  Medicine,"  &c.  Fcp. 
pp.  112,  5s.  cloth  London,  1842 

Nature  and  Treatment  of  the  Dis- 
eases of  the  Ear. 

By  Dr.  William  Kramer.  Translated  from  the 
German,  with  the  latest  improvements  of  the  author 
since  the  last  German  edition,  by  J.  R,  Bennett,  M.D., 
&c.   1  vol.  Svo.  with  plates,  pp.  320,  10s.  6d.  boards. 

London, 1837  / 
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A  Treatise  on  Inflammation. 


By  Jas.  Macartney,  M.D.  &c. 


4to.pp.  222,  15s.  cloth. 

London,  1835 


On  Rheumatism  in  its  various  Forms. 

By  R.  MACLEOD,  Physician  to  St.  George's  HospitaL 
1  vol.  8vo.  7s.  cloth.   {See  page  1.) 

Exposition  of  the  Nature, Treatment, 

and  Prevention  of  Continued  Fever. 

By  H.  M'CoRMAc,  M.D.  Svo.  pp.  292,  6s.  bds.  Lond.  1835 

The  Stomach  in  its  Morbid  States ; 

An  Enquiry  into  the  Nature  and  Treatment  of  Diseases 
of  that  Organ,  and  their  Influence  upon  the  Origin, 
Progress,  and  Termination  of  Diseases  of  the  Liver, 
Heart,  Lungs,  and  Brain.  By  Langston  Parker, 
Surgeon.   Svo.  10s.  6d.  boards  London,  1838 

Asthma ;  its  Species  and  Comph- 

cations  ;  or.  Researches  into  the  Pathology  of  Disordered 
Respiration,  with  Remarks  on  Remedial  Treatment  By 
Francis  H.  Ramadge, M.D.  Svo. coloui*ed  Plates,  pp. 388, 
8s.  boards  London,  1835 

Consumption  Curable ; 

And  the  Manner  in  which  Nature  and  Remedial  Art  operate 
in  effecting  a  Healing  Process  in  Cases  of  Consumption : 
illustrated  by  Cases ;  with  a  mode  of  Treatment.  By 
Dr.  Ramadge.  3d  Edition,  Svo.  coloured  Plates, 
pp.  268,  8s.  boards  London,  1836 

A  Practical  Treatise  on  Venereal 

Diseases ; 

Or,  Critical  and  Experimental  Researches  on  Inoculation, 
applied  to  the  study  of  these  Atfections,  with  a  Thera- 
Ijeutical  Summary  and  Special  Formulary.  By  Ph. 
RicoRD,  M.D.  Surgeon  of  the  Venereal  Hospital  of 
Paris,  Clinical  Professor  of  Special  Pathology,  &c.  &c. 
Translated  from  the  French,  by  Henry  Pilkington 
Drummond,  M.D.   Svo.  pp.  392, 12s.  cloth. ,  Lond.1842 

A  Treatise  on  the  Diseases  and 

Injuries  of  the  Larynx  and  Trachea. 

By  Frederick  Ryland,  Surgeon  to  the  Town  Infirmary, 
Birmingham.  Svo.  Plates,  plain  and  coloured,  pp.  346, 
18s.  boards   London,  1837 

Illustrations  of  some  of  the  principal 

Diseases  of  the  Ovaria,  their  Treatment,  &c. 

By  E.  J.  Seymour,  M.D.   Svo.  pp.  134,  with  a  folio 
Atlas  of  14  Engravings,  21s.  bds. ;  India  paper,  3ls.  6d. 

London,  1S38 

Nature  and  Treatment  of  Dropsy  ; 

Considered  especially  in  reference  to  the  Diseases  of  the 
Internal  Organs  of  the  body  which  most  commonly 
produce  it.  Parts  1  and  2  — Anasarca  and  Ascites. 
With  an  Appendix,  and  aTranslation  of  the  Italian  Work 
of  Dr.  Geromini  on  Dropsy.  By  Edw.  J.  Seymour, 
M.D.  Physician  to  St.  George's  Hospital.  1  vol.  Svo. 
pp.  226,  6s.  boards   London,  1836 

Observat.  on  the  Medical  Treatment 

8vo.  pp.  104,  5s.  bds. 
London,  1832 


of  Insanity.    By  Dr.  Seymour. 


CATALOGUE  OF  MEDICAL  WORKS. 


r 


PATHOLOGY— PHYSIOLOGY,  ^c. 


13 


MR.  SKEY. 


DR.  S.  SMITH. 
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DR.  A.  T.  THOMSON. 


MR.  TRAVERS. 


DR.  ELLIOTSON. 


M.  RICHERAND. 


MR.  AMESBURY. 


New  Mode  of  Treatment  employed 

in  the  Cure  of  various  Fonns  of  Ulcers  and 
Granulating  Wounds. 
By  Frederic  C.  Skey,  F.R.S.  Assist.-Surg-eon  to  St. 
Bartholomew's  Hospital,  &c.   8vo.  pp.  84,  5s.  cloth. 

London, 1837 

Systematic  Treatise  on  Fever. 

By  SouTHWOOD  Smith,  M.D.  Physician  to  the  London 
Fever  Hospital.  8vo.  pp.  444, 14s.  boards.  London,  1830 

Wholly  of  a  practical  nature :  its  object  is  to  ascertain 
the  real  phenomena,  and  the  best  treatment,  of  Fever. 

Treatise  on  Diseases  of  the  Rectum. 

By  Jas.  Syme,  F.R.S.E.  Professor  of  Clinical  Surgery  in 
the  University  of  Edin.  &c.   8vo.  pp.  144,  5s.  boards. 

Edinburgh,  1838 

Atlas  of  Delineations  of  Cutaneous 

Eruptions ; 

Illustrative  of  the  Descriptions  in  the  above  Synopsis. 
By  A.  Todd  Thomson,  M.D.  &c.  Royal  8vo.  with 
128  graphic  Illustrations,  carefully  coloured  on  29 
Plates,  pp.  120,  se3.  3s.  boards  London,  1829 

uiry  into  the  Process  of  Nature 

in  repairing  Injuries  of  the  Intestines, 
Illustrating  the  Treatment  of  Penetrating  Wounds  and 
Strangulated  Hernia.    By  Mr.  Travers.   8vo.  with 
Plates,  pp.  402,  15s.  boards.  London,  1812 

Observations  on  the  Pathology  of 

Venereal  Affections. 

By  Benjamin  Travers,  F.R.S.  Surgeon  Extraordinary 
to  Her  Majesty.   8vo.  pp.  80,  3s.  boards  Lond.  1830 
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Human  Physiology. 


"With  which  is  incorporated  much  of  the  elementary 
part  of  the  Institutiones  Physiologic^  of  J.  F. 
Blumenbach,  Professor  in  the  University  of  Gottingen. 
By  John  Elliotson,  M.D.  Cantab.  F.R.S.  Fifth  Edi- 
tion. Complete  in  1  thick  vol.  8vo.  with  numerous 
Woodcuts,  pp.1206,  ^2.  2s.  cloth  London,  1840 

Separately,  in  Three  Parts,  as  follows : — 
Part  1,  General  Physiologv,  and  the  Organic  Functions.  5th 
Edition,  lOs.  6d. 
"    2,  The  Animal  Functions.   5th  Edition,  14s. 

3,  Human  Generation  ;  the  Growth,  Decay,  and  Varieties 
of  Mankind :  with  an  Appendix  on  Mesmerism.  I7s. 

Elements  of  Physiology. 

By  A.  Richerand.  5th  Edition.  Translated  from  the 
latest  French  Edition,  and  supplied  with  Notes  and  an 
Appendix,  by  Dr.  Copland,  2d  Edition,  8vo.  pp.  774, 
18s.  boards   London,  1829 


Practical  Remarks  on  the  Causes, 

Nature,  and  Treatment  of  Deformities  of  the 

Spine,  &C.  &C.  ;  showing  the  Results  of  the  Author's 
Modes  of  Treatment :  with  Plates  and  Cases.  By  Joseph 
Amesbury,  Surgeon,  M.R.C.S.  &c.  Vol.  I.  4to.  pp.  208, 
31s.  6d.  boards   London,  1840 
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On  the  Deformities  of  the  Chest 

and  Spine. 

By  Wm.  Coulson,  Surgeon.  With  numerous  Plates 
and  Woodcuts.  2d  Edit,  greatly  enlarged,  8vo. 
pp.  306,  6s.  cloth  ^  London,  1839 

Spinal  Diseases  ;  with  an  improved 

plan  of  Cure  : 

Including  what  are  commonly  called  Nervous  Com- 
plaints ;  and  numerous  Examples,  from  upwards  of 
One  Hundred  and  Fifty  Cases.  By  John  Hey 
Robertson,  M.D.  Surgeon  of  the  Faculty  of  Physicians 
and  Surgeons,  Glasgow,  &c.  &c.   8vo.  pp  168, 5s.  cloth. 

Glasgow,  1841 

and  Nervous  Diseases, 

Rheumatism,  and  Paralysis ; 
Or,  Cases  and  Observations,  illustrating  an  improved 
Treatment.   By  John  Hey  Robertson,  M.D.  Author 
of  "  Spinal  Diseases,  with  an  improved  plan  of  Cure." 
8vo.  pp.  128,  5s.  cloth   Glasgow,  1842 

Observations  on  a  New  Operation 

for  Lateral  Curvature  of  the  Spine  :  in  which  an 
attempt  is  made  to  discriminate  the  class  of  Cases  in  which 
alone  it  is  applicable,  as  a  means  of  Cure.  By  Frederic 
C.  Skey,  F.R.S.  Assistant  Surgeon  to  St.  Bartholomew's 
Hospital,  &c.    2d  Edition,  8vo.  pp.  68,  2s.  6d.  sewed. 

London,  1842 


Spinal 


Practical  Remarks  on  the  Nature 

and  Treatment  of  Fractures  of  the  Trunk  and 
Extremities :  with  Plates,  Woodcuts,  and  Cases.  By 
Jos.  Amesbury.   2  vols.  8vo.  pp.  844,  25s.  boards. 

London,  n.  d. 

Outlines  of  Mihtary  Surgery. 

By  Sir  George  Ballingall,  M.D.  F.R.S.  &c.  &c. 
2d  Edition,  8vo.  pp.  556,  14s.  boards  . .  Edinburgh,  1839 

The  Principles  of  Surgery  ; 

Containing  the  Doctrine  and  Practice  relating  to  Inflam- 
mation and  its  various  consequences — Tumors,  Aneu- 
risms, Wounds,  and  the  states  connected  with  them  ; 
the  Surgical  Anatomy  of  the  Human  Body,  and  .its 
application  to  Injuries  and  Operations.  By  Dr.  John 
Burns,  Regius  Professor  of  Surgery,  Glasgow. 
2  vols.  8vo.  pp.  1122,  24s.  cloth  Glasgow,  1838 

A  Treatise  on  Operative  Surgery  ; 

Describing  the  Methods  adopted  by  the  English,  Conti- 
nental, and  American  Surgeons.  By  W.  P.  Cocks, 
Surgeon.  8vo.  with  12  Plates,  illustrating  64  Opera- 
tions, &c.  pp.  400,  14s.  boards   London,  1837 

Illustrations  of  Cooper's  Surgical 

Dictionary.    By  W.  P.  Cocks,  Surgeon.    2  vols,— 
Vol.  I.  Amputations,  24  Plates,  pp.  44 ;  Vol.11.  Dislo- 
cations and  Fractures,  45  Plates,  pp.  78.    8vo.  bds. 
23s.  6d  London,  1833 

A  Dictionary  of  Practical  Surgery ; 

With  all  the  most  interesting  Improvements  down  to  the 
present  period ;  an  Account  of  the  Instruments  and 
Remedies  employed  in  Surgery;  the  Etymology  and 
Signification  of  the  principal  Terms  ;  and  numerous 
References  to  Ancient  and  Modern  Works,  forming  a 
Catalogue  of  Surgical  Literature,  arranged  according 
to  subjects.  By  Samuel  Cooper,  Senior  Surgeon  to 
University  College  Hospital,  &c.  7th  Edition,  revised 
and  enlarged,  1  vol.  pp.  1534,  30s.  cloth  .  London,  1838 
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JOHN  HUNTER. 


MR.  LISTON. 


MR.  STANLEY. 


MR.  CHERRY. 


MR.  MORTON. 


The  First  Lines  of  the  Theory  and 

Practice  of  Surgery ; 
Explaining  and  illustrating  the  Doctrines  relative  to  the 
Principles,  Practice,  and  Operations  of  Surgery.  By 
S.  Cooper.   7th  Edition,  corrected  and  augmented, 
8vo.  pp.  832,  18s.  boards   London,  1840 

This  Edition  has  received  numemus  corrections,  so  as  to 
adapt  it  to  the  present  state  of  Surgery,  and  to  the  wants 
of  the  Student  and  Young  Practitioner.  It  also  serves  as 
a  text-book  for  the  Lectures  annually  delivered  by  Mr. 
Cooper  to  his  Surgical  Class. 

The  Works  of  John  Hunter  : 

With  Notes.  By  J.  F.  Palmer,  Esq.  4  vols.  8vo.  pp.  2546, 
with  a  4to.  volume  of  Plates,  ^63. 10s.  bds.  London,  1837 
*»*  The  Surgical  Works,  in  3  vols.  8vo.  pp.  1830, 

separately,  £2.  12s.  6d.  boards  London,  1837 

The  Animal  Economy,  with  Notes  by  Owen,  8vo. 
pp.  696,  with  4to,  vol.  of  plates,  31s.  6d.  boards. 

London,  1837 

The  whole  Works  of  this  distinguished  Surgeon  and 
Physiologist,  including  his  Surgical  Lectures,  with  a  Life 
of  the  Author,  and  a  Digest  of  the  Hunterian  Museum. 
The  Annotations  are  furnished  by  R.  Owen,  F.R.S.  of  the 
Royal  College  of  Surgeons ;  Thomas  Bell,  F.R.S. ;  and 
G.  G.  Babington. 

The  Elements  of  Surgery. 

By  Robert  Liston,  Surgeon  to  the  North  London 
Hospital.  New  Edition,  almost  entirely  re-written, 
in  one  very  thick  volume,  8vo.  with  upwards  of  150 
Woodcuts,  and  Three  Copperplates,  pp.  816,  25s.  cloth. 

London, 1840 

The  general  principles  which  ought  to  guide  the  practi- 
tioner in  the  management  of  constitutional  disturbance 
are  here  laid  down.  The  descriptions  of  particular  dis- 
eases have  been  faithfully  sketched  from  nature. 

Account  of  the  Mode  of  performing 

the  Lateral  Operation  of  Lithotomy. 

By  E.  Stanley,  Lecturer  on  Anatomy.    Royal  4to. 
Plates,  pp.  40,  15s.  boards  London,  1829 

A  simple  yet  detailed  account  of  the  mode  of  perform- 
ing Lithotomy,  tmencumbered  by  critical  or  historical 
matter;  ivith  illustrations  of  the  parts  concerned  in  the 
operation  in  their  healthy  and  diseased  states. 


V. 


Wetermarp  9ivt 

The  Art  of  Shoeing  Horses. 

By  the  Sieur  de  Solleysel.  To  which  are  added. 
Notes  on  his  Practice.  By  Frederick  Clifford 
Cherry,  Principal  Veterinary  Surgeon  to  the  Second 
Life  Guards.   8vo.  pp.  80,  5s.  cloth  London,  1842 

A  Veterinary  Toxicological  Chart ; 

Containing  those  Agents  which  are  known  to  cause 
Death  in  the  Horse :  with  the  Symptoms,  Antidotes, 
Action  on  theTissues,  and  Tests.  ByW.  J.  T.  Morton, 
Lecturer  on  Veterinary  Surgery,  &c.  3s.  6d.  sheet; 
6s.  case ;  8s.  6d.  rollers  London,  n.  d. 

A  Manual  of  Pharmacy  for  the 

Student  of  V eterinary  Medicine  ; 
Containing  the  Substances  employed  at  the  Royal  Vete- 
rinary College,  with  an  Attempt  at  their  Classification, 
&c.   By  Mr.  Morton.   2d  Edition,  12mo.  pp.  304,  9s. 
cloth   London,  1839 
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The  Anatomy  of  the  Horse ; 

Embracing  the  Structure  of  the  Foot.    By  William 
Percivall,  M.R.C.S.  Veterinary  Surg-eon  1st  Life 

Guards.   8vo.  pp.  478,  20s.  cloth  London,  n.  d. 

In  this  volume  the  Veterinary  Lectures  of  the  Author 
have  been  freely  referred  to ;  but  the  old  matter  has  under- 
gone much  revision  and  emendation,  and  has  been  altogether 
fresh  cast,  and  arranged  in  a  systematic  form. 


Hippopathology : 


A  Systematic  Treatise  on  the  Disorders  and  Lamenesses 
of  the  Horse,  with  their  most  approved  methods  of 
Cure.  Svo.  with  Woodcuts,  Vol.  I.  pp.  340,  10s.  6d. ; 
Vol.  IL  pp.  436,  14s.  boards  London,  1834-40 

Will  consist  of  three  volumes,  which,  though  connected  as 
a  whole,  may  be  consulted  as  distinct  treatises.  Vol.  I. 
External  Diseases ;  Vol.  II.  Internal ;  Vol.  III.  Lamenesses. 

A  Treatise  on  the  Structure,  Func- 
tions, and  Diseases  of  the  Foot  and  Leg  of  the 

Horse  ;  comprehending'  the  Comparative  Anatomy  of 
these  parts  in  other  Animals,  embracing-  the  subject  of 
Shoeing-  and  the  proper  Treatment  of  the  Foot ;  with 
the  Rationale  and  Effects  of  various  Important  Opera- 
tions, and  the  best  Methods  of  performing  them.  By 
W.  C.  Spooner,  M.R.V.C.   12mo.  pp.  398, 7s.  6d.  cloth. 

London, 1840 

A    Treatise  on  the  Influenza 


of 


Horses.    Showing  its  Nature,  Symptoms,  Causes,  and 
Treatment ;  embracing  the  subject  of  Epizootic  Disease 
generally.    By  W.  C.  Spooner,  M.R.V.C.  12mo. 
pp.  118,  3s.  6d.  cloth  London,  1841 

A  Treatise  on  the  Foot  of  the  Horse. 

And  a  New  System  of  Shoeing,  by  one-sided  nailing;  and 
on  the  Nature,  Origin,  and  Symptoms  of  the  Navicular 
Joint  Lameness,  with  Preventive  and  Curative  Treat- 
ment. By  J.  Turner,  M.R.V.C.  Royal  8vo.  pp.  118, 
7s.  6d.  boards  London,  1832 

A  Compendium  of  Cattle  Medicine. 

By  the  late  J.  White.   6th  Edition.   (/Seepage  1.) 

A  Compendium  of  the  Veterinary 

Art.   By  J.  White,  late  Vet.  Surgeon  1st  Dragoons. 
17th  Edition,  Svo.  16s.  cloth.   {See  page  1.) 

The  Veterinarian : 

A  Journal  of  Veterinary  Science.  Edited  by  Messrs. 
Percivall  and  Youatt,  assisted  by  Professor  Dick, 
and  Mr.  Karkeek.  A  New  Series  commenced  on  the 
1st  of  January,  1842.   Published  monthly,  Svo  Is.  6d. 

London,  1828-42 


;^el3iral  literature. 

Transactions  of  the  Royal  Medical  and  Chirurgical 

Society  of  London ; 

Comprising  a  mass  of  valuable  and  important  Papers  on  Medicine  and  Surgery. 
Vol.  VI.  of  the  New  Series,  Svo.  with  Engravings,  pp.  284,  12s.  boards,  London,  1842 


The  London  Medical  Gazette  : 

A  Record  of  Medical  Events  and  Literature.    Published  weekly,  in  Numbers,  and 
monthly,  in  Parts  London,  1827-42^^ 
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